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WE present this week a very full report of the prozeed- 
ings of the street railway convention at Philadelphia on 
the 19th, 20th and 2ist inst. As will be seen, the use of 
electricity was discussed at every session, electric motors 
being, in fact, the most important topic coming up for 
consideration this year. The significance of this it would 
be difficult to exaggerate. Heretofore the American Street 
ltailway Association has devoted most of its time at these 
ineetings tosuch matters as the care of horses and the 
advantages of the cable, but now there is a complete 
‘lange of front, and the all-absorbing theme is electricity. 
We need not apologize therefore for the extent at which 
we report the convention proceedings ; on the contrary, 
our readers will appreciate this renewed evidence of en- 


| terprise, and will find much to occupy their thoughts in 


the new departure which is thus so remarkably shown to 
be taking place in the street railway business. While 
they might not care much about the treatment of spinal 
meningitis in the poor car horse, they have all a lively in- 
terest in the electric motor that isso rapidly taking his place, 
and in the many different methods by which the current 
is furnished to the moving car. 
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THE wide reach of electrical applications was well ex- 
emplified last week when, while the street car men at 
Philadelphia were learning with eagerness how to apply 
the electric motor to their roads, the members of the 
American Gas Light Association meeting in New York 
were listening with equal avidity to the arguments of Mr. 
King in favor of their becoming purveyors of electric 
light. We print Mr. King’s pithy paper elsewhere. It is 
worth reading. It makes a number of good points, and 
may be taken as fairly expressive of the sentiments of a 
growing number of gas companies in all parts of the coun- 
try. 

In spite of many rumors to the contrary, the Chinese- 
American telephone and banking syndicate still retains 
the concession granted to it, and early active work in 
developing this new territory is promised. We must con- 
fess that to us it looks as though the syndicate will pay 
more attention to banking than to telephony. The old 
corporation in this city which obtained banking powers 
from the State, under the guise of a franchise to supply 
water for Manhattan Island, has been taken as an 
exemplar. It is even reported that Mr. Wharton Barker’s 
company has in mind a project for building neatly 3,000 
miles of railroad in China. But what will Europe say ? 


Tue decisions of the courts with regard to the bucket 
shops are a perpetual see-saw. One of the latest opinions 
on the subject is that of Judge Collins at Chicago. An 
injunction bad been obtained by a local firm to prevent 
the Board of Trade from cutting off its quotations. This 
the Board tried to set aside. The court, while admitting 
the bad influence of bucket shops, says that the reports 

e “property affected with the public interest and used 
in a manner to make them of public consequence,” and 
that the injunction must stand until the final hearing. 
He considers it the bounden duty of the Board, in fulfil- 
ment of its charter, to give the quotations to all who want 
them and are willing to pay for them. The power to dis- 
criminate against certain per-ons or firms is regarded as 
dangerous. 


ACCORDING to Mr. D. H. Bates, the Western Union Com- 
pany made a good bargain in its purchase of the Balti- 
more & Ohio property. He states that the company 
secured a system capable of handling 12,000,000 messages 
per annum for a price less than one-quarter the cost to the 
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in 1881, allowing for the difference in mileage and traffic 
capacity. Mr. Bates contends, and with justice, that the 
plant is in good shape and represents a substantial and 
adequate return for the capital put in to establish it. It is 
possible that in one or two departments there was exces- 
sive expenditure, for that is almost inevitable in such a 
buge business, but taken altogether, the system appears 


295, | to have been built up with sagacity and carried on with 


ability. The outlay on the system, $4,000,(00, cannot be re- 
garded as excessive, for the work. was well done. When 
we remember that from first to last the system was built 
up as a legitimate enterprise, and was not started as some 
oppositions in the past have been, for steck jobbing pur- 
poses or simply to be bought off, the pity of its failure 
seems the greater, and no one need wonder that Mr. Gar- 
rett takes it so greatly to heart. 





THE substitution of the siphon recorder for the reflect- 
ing galvanometer in ocean telegraphy may justly be con- 
sidered one of the few notable advances in this field, and 
the method by which it was accompli-hed reflects the 
greatest credit upon the skill of its inventor, Sir Wm. 
Thomson. But the means employed for the vibration of 


ithe siphon, consisting in the static electrification of the 


ink, introduced the only uncertain factor in the operation 
of the instrument, in so far as it made the instrument 
dependent, to a certain extent, upon the condition of the 
atmosphere. It is this factor which a late improvement 
has finally eliminated. and thus is removed the last cause 
for delay in cabling, so far as the shore end is concerned. 
Mr. Cuttriss’ beautiful instrument by which the vibrator 
is maintained in motion by electro-magnetic action, is 
described in another column, and represents the outcome 
of a great deal of study. But while these perfections 
exist there is still a pioblem to be solved in ocean teleg- 
raphy, and that is the devising of a relay for long cables. 
At the present time signals are successfully relayed over 
short cables, but thus far we believe no practicable long 
cable relay has been brought out, so that manual repeat- 
ing is necessary in many cases. Thisseems to us the next 
important thing which merits attention in cable working, 
and which, we expect, will also soon be arrived at. 





THE New York elevated railroads present such a favor- 
able opportunity for applying electricity as a motive power 
that it is not strange that electricians should devote 
themselves to the solution of the problem here offered. 
But, while the conditions at first sight might seem simple, 
when we come to consider the details, it becomes evident 
that a perfect system demands the exercise of considerable 
ingenuity. We must, in the first place, consider the heavy 
and frequent grades to be surmounted with five fully 
loaded passenger coaches, which must be started under 
way and stopped in the shortest possible time. And if to 
this wé add the fact that the structure of the elevated 
roads was designed to carry locomotives capable of haul- 


ing only three or four cars, it will be seen that another 

important factor is introduced in the problem. In other - 
words, the electric locomotive will be required to have in- 

creased tractive power without increasing the strain upon 

the structure. The latest of those who are working upon 

this problem, Mr. 8. D. Field, has just completed a series 

of tests with a motor of his design embodying a number of 

new features, and the results thus far obtained are con- 

sidered so satisfactory by him that he has determined to 
proceed at once to the construction of a larger motor to 

fully demonstrate his ideas. In the meantime others who 
have been at work on the same problem are continuing 
their labors, so that we may well hope at no distant day 

to see the elevated railroads operated by electricity. That 

the project is perfectly feasible no one acquainted with 

the conditions will deny, and it only remains to devise 
proper means for carrying it out. 





RECOGNIZING the fact that along time must elapse be- 
fore conduits can be provided on all streets to be lighted 
by electricity, and not wishing to check the use of the 
electric light, the Board of Electrical Control of this city 
has wisely determined to permit the erection of posts for 
the stringing of wires and the support of lamps. But a 
knotty problem has presented itself in the choice between 
iron and wood for the lamp posts. This might at first 
sight seem a trivial matter, but upon consideration it was 
found to be of sufficient moment to necessitate a special 
hearing of those interested in the subject before the Board. 
At this hearing, at which all the prominent companies en- 
gaged in city lighting were represented, the majority of 
experts were of the opinion that iron poles introduced an 
additional element of danger in arc lighting on account of 
the chance they afforded for the current to be grounded. 
While it was admitted by some present that an absolute 
cut-out, which would sever the Jamp entirely from the cir- 
cuit, would diminish the danger to lamp trimmers, it was 
argued that even with this precaution, unforeseen contin- 
gencies, caused especially by damp weather, might make 
the operation of trimming on an iron pole dangerous. 
During the audience it came out that the employés of 
one of the prominent companies, having over a hundred 
lamp-posts, have strict orders not to mount a pole while 
the current is on; and as an argumentum ad hominem a 
lamp trimmer was brought forward who related his expe- 
rience while trimming a lamp on top of an iron post, and 
who, in spite of two cut-outs, could show one of his 
thumbs completely burnt off. All of those present who 
had hed practical experience in are lighting were em- 
phatic in their support of wooden poles, and claimed that 
while the only advantage of the iron pole is its ornament- 
tality, it embodies so many bad qualities that this one is 
far outbalanced by the others. Our readers may prob- 
ably throw some light on this question, and we should be 
glad to open our columns to a discussion of the subject. 





WHILE many electrical engineers Jong ago made up their 
minds as to the pract’cability of street railway cars oper- 
ated with storage batteries, their successful introduction 
requires that the men operating street railways be also of 
the same opinion. It is interesting, therefore, to note 
that Mr, C. A. Richards, the president of the Metropolitan 
Railroad in Boston, a gentleman who has given much 
time to the study of this question, has, according to a 
recent interview, come to the conclusion that the storage 
battery car is not only feasible but that it will change 
entirely the system of conducting the business. Mr. 
Richards has come to this conclusion after witnessing and 
testing the electric cars now in operation in Philadelphia 
and Boston. In describing the ease with which such cars 
can be handled, he adverts specially to the fact that by 
means of them rapid transit can be obtained without the 
building of elevated or underground railroads. He bases 
his opinion on the experience of the Philadelphia company. 
In that city the horse cars are able to make only eight 
round trips per day. On carefully noting the time required 
to make two round trips, and taking advantage of the 
time that can be saved in starting, and in the extra speed 
when opportunity offered to make it, he found that his 
two trips with the electric car were made in a little more 
than half the time allowed for horses. This means that 
with the same number of electric cars nearly twice the 
number of trips can be made; or the same number of trips 
now made by horses can be accomplished with about half 
the number of electric cars. Still another phase of the 
question brought out by Mr. Richards is the fact that car 
lines may be extended far out into the suburbs, and still 
run on the same time as at present. There is one point, 
however, which Mr. Richards thinks stil! requires work 
for its solution, and that is the maintenance of traffic with 
electric cars when snow and ice cover the tracks. He 
admits that no great difficulty is experienced on this score 
on electric roads in other parts of the country operated by 
electricity, but the peculiar conditions existing in Boston 
may require unusual methods for keeping the tracks clear. 
At any rate Mr. Richards is confident of achieving success, 
and it is probable that the West End car in Boston, which 
will be run all winter, will settle the doubt absolutely. Rail- 
road men as a rule are conservative, but such expressions 
of opinion show that the electric motor long since popular 
with the public is at last obtaining the sxyport of the most 
prominent street railway managers in America. 
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Cuttri:s’ Improved Siphon Recorder for Ocean 
Cables. 





One of the most interesting exhibits at the American 
Institute Electrical Exhibition is that of the Commercial 
Cable Company, which has in operation ‘one of the new 
cable recorders designed by Mr. Charles Cuttriss, the elec- 
trician of the company. Visitors constantly surround the 
apparatus, and many obtain for the first time a knowledge 
of how a cable message is received. 

The great improvement in this instrument over the older 
forms consists in the adaptation of magnetism in place of 
static electricity as a means of maintaining the vertical 
vibration of the siphon. This vibration is necessary in 
order that there may be no friction between the marking 
point of the siphon and the paper slip on which the signals 
are recorded. The instrument is also more easily adjusted 
than the older forms, all the adjustments being clearly in 
view of the operator, so that any desired change can be 
made in the signals without interruption to traffic. The 
arrangement is such that, if necessary, the signal coil can 
be renioved and replaced in a few seconds without chang- 
ing or loosening the fibres or disturbing any other part of 
the instrument ; or the magnets can be removed and re- 
placed without disturbance to the signal coil or its attach- 
ments. 

The paper slip on which the record is writfen is drawn 
at a regular speed under the point of the siphon by a snail 
electric motor placed to the left of the recorder at a dis- 
tance of about two feet from the siphon. By this arrange- 
ment the operator does not touch the slip, but reads and 
transcribes the signals as they 
pass under his eye, and he is 
generally writing the same 
word that the sender at the 
distant station is transmitting, 
instead of being three or four 
words behind, as is the case 
with the older forms of record- 
ers, owing to the paper being 
hidden for some length behind 
whee)-work. This alone effects 
a great saving of time in the 
reception of short messages. . 

The motor has been specially 
designed to run with six or 
eight gravity celis, as it has 
been found that not only are 
they cheaper to maintain, but 
they require much less attention 
than any other kind and are 
more easily dupiicated. 

Our engraving shows clearly 
the functions of the different 
parts of the apparatus, of which = _ 
we will first refer to that part- @== 
of the instrument appertaining 
to the vibration of the siphon, 
and which insures a_ perfect 
record regardless of the state of 
the weather or the humidity 
of the atmosphere. 

The siphon P is a fine glass 
tube about one hundredth of 
an inch in diameter, one end of 
which writes upon the paper 
slip J, and has attached to its 
point a piece of No. 30 iron wire about one-eighth 
of an 
is controlled by the impulses of 
the magnetic table are controlled by the _ vibrator, 
which is placed on the large permanent magnets M 
M, and consists of a glass tube W which is connected 
by a tube of india rubber to the mercury reservoir X. 
The glass tube is supported by a steel rod carrying a spring 
contact point V,and carries an armature, seen opposite 
the poles of the small electro magnet Z. When a battery 


inch long. which serves as an armature ond} 
the magnetic table | 
T over which the paper slip passes. The impulses of | 
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| controlled, as its rate will lie within these limits. When 
the proper height of the mercury has been once deter- 
mined, which is generally found in less than balf a min- | 
ute, the siphon will continue to vibrate until it is broken 
or removed for other causes. 

The signal coil R, which is moved by the currents trans- 
mitted from the distant station, is pivoted at the bottom 
and top B in agate bearings, and is free to move in the 
annular space between the poles of the permanent magnet 
M. On the top of the coil there is attached an aluminum 
extension E which has a narrow slot at its upper end 
through which passes the regulating fibre D’, one end of 
which is attached to a rigid support O, the other end being 
fastened to a flexible spring F. The strain on this spring 
and this fibre is regulated by moving the index G’, and the 
strain thus produced controls the movements of the signal 
coil R, Close to the point EZ and at right angles to the fibre 
L’ there is another fibre D, one end of which is attached 
to another exceedingly delicate spring F, the other end 
of which is fastened to an extension from a fine brass wire 
contained in the tube L, to which the sipbon is secured. 
The upper end of this strained wire is attached to the 
thumbscrew K, so that by turning the latter the siphon 
can be moved laterally over the face of the paper to any. 
required position. 

Thus it will be seen that if the siphon is moved off the 
paper slip toward the front of the instrument when the 
fibre D is strained by moving the spring F outwardly, the 
siphon can be pulled by it into a position over the centre 


of the paper; the torsion on the strained wire and the strain. 


on the spring now balance each other, and if the two cross 





CUTTrRISS’ 


SIPHON RECORDER. 


| fibres are fastened together at.a point as near as possible 
tu the extension E, any movement of the coil will be multi- 
plied and transmitted by means of the fibre D to the 
siphop. By lifting the fibres out of the slot Zand turning 
the coil toward the front of the instrument, the coil and 
part of the pole piece C can be removed from the instru- 
ment without disturbing any other part, and, when re- 
placed, no readjustment will be necessary. 
This instrument has been worked over one of the Com- 
/mercial Cable Company’s cables at a rate of over 30 words 
per miaute, each signal at that rate being perfectly clear 


of three or four gravity cells is connected to the terminals ' and distinct. 


land 4, the glass tube commences to vibrate at a rate 
determined by the height of the column of mercury in the 
glass tube W, the height of which can be regulated by 
turning the milled thumbscrew at the top of the mercury 
reservoir which connects with a plunger within the latter. 
From the terminals 2 and 3 two wires connect to the 
electro magnet of the magnetic table 7, Thus every 
time the contacts at V are closed the table is energized and 
the siphon is drawn down to the face of the paper by the 
attraction of the magnetic table for the small piece of iron 
which is attached to the point of the siphon. If the impulses 
given to the siphon are in accordance with its natural rate 
of vibration a succession of fine dots of ink will be left on 
the paper in a perfectly straight line so long as the siphon 
is not moved laterally by the coil R and a supply of ink is 
maintained in the ink pot Q. Should the impulses given 
to the siphon by the vibrator not be in accordance with 
the natural rate of vibration of the siphon, it will not vi- 
brate and the record will fail. But by manipulating the | 
plunger in the tube X, the height of the column of mercury 
W is varied so that the rate of the impulses can be varied | 
anywhere between 60 and 100 per second, Hence any) 
siphon that would be suitable for the instrument can be | 


The exhibit of the Commercial Cable Company also in- 
cludes samples of its cables, deep-sea, shore end, etc., and 
adjoining these are specimens of sections of cables damag- 
ed by ice in Nova Scotia. Several of these, among them a 
heavily-armored shore end, are crushed out of all resem- 
blance to a cable, and explain graphically why interrup- 
tion to cable traffic occurs occasionally. 

—_————__s@re 2) ooo 


The Woonsocket Electric Railway. 





The Woonsocket (R. 1.) Street Railway Company, en- 
countering as they did the tremendous grades of the hilly 
region in which their town is situated, decided to adopt a 
more satisfactory method of propulsion than the custom- 
ary horse. Negotiations were entered into with the Bent- 
ley-Kuight Electric Railway Company, and finally ar- 
rangements were perfected. Correspondence was entered 
into with various electric motor constructors, and finally 
the Thomson-Houston motor was decided upon. Con- 
struction was at once commenced both by the street rail- 
| way company aud by the Thomson-Houston Company at 
‘Lynn, The road is now in operation. 





forms ‘ako of 400 ‘volts. potential. “This is ki a 
local electric light station, The car is the ordin; 

car. The motor is the same general shape as th, 

Thomson-Houston stationary motor, but is suspende 


ted upon 


one axle with “ite entire wcigsh upon one en but ex. | 


tending arms reach over to the other axle, and, cat. ching 
under a strong spring, counteract the weight of the moto, 
itself. By this method of suspension a portion of the tot,| 
weight is taken from one axle and is added to the main 
driving axle upon which the motor is pivoted, thus giving 
an exeeedingly high adhesive capacity, as not only th. 
weight of the motor but a pescantags of the car is throwp 
over on to the driving wheels. 

Motion is transmitted from the armature shaft to the 
driving axle through a countershaft by means o/ fo; 
gears. Although the speed of the armature some ima 
runs as high as 1,200 or 1,400, yet owing to the use of 
raw hide pinions, no noise whatever is caused.  Recog. 
nizing that one of the most vital details of the street rail. 
way motor is in the point of contact between the brushes 
and the commutator of the armature, the Thomson. 
Housion Company spent a great deal of most careful and 
patient research in this direction. and have finally 
obtained a method which in its simplicity and in itz 
perfection of operation is well worthy of note. Absolutely 
no sparking is experienced under whatever conditions 
the motor is subjected to. Reversals are simple and easily 
made, since only one pair Of brushes are used ani 
these are never changed. An. 
other most. important point 
which bas received very careful 
attention has been the simpii- 
fying of the devices necessary 
for the starting, stopping and 
reversing of the car. Recog- 
nizing the value of having as 
simple a device and as few, 
number of parts for the driver 
to operate as possible, the ap- 
paratus was finally narrowed 
down to one handle, and this 
handle the ordinary brake 
handle in common use to-day 
on all cars. The driver has 
absolutely no other devices to 
attract or distract his attention. 
His only duty is to operate the 
brake handle in one direction 
for starting the motor, and in 
the other direction for break- 
ing the current, and at the 
sime time putting the brakes 
on. It is in brief a combination 
of the ordinary brake of the 


break switch. 

On this road the current is 
obtained from the overhead 
conductors. These consist of a 


doubie line of No. 00 hard 
drawn copper wires, which 
are suspended from wires 


stretching from post to post 

-placed upon the sides of the 
street. This use of wire asa means of support lessens 
the liability to the objection sometimes brought up, viz. 
the unsightliness of the structure for the support of over- 
head conductors, The current is taken from this wire by 
a common trolley. which is connected to the car by means 
of flexible cords and spring clips, so that if it is caught or 
some accident occurs to it whereby it stops, the 
spring clips simply pull loose from their fastening’. 
and no further damage is done. This spring 
clip is conveniently located just above the driver's 
head, thus enabling him, if he wishes to change trollies. to 
enter the car house, or, if necessary, to break the current 
from the car completely, at any time, by simply pu!ling 
the spring clips from their fastenings. 

A few words might be said about the road itself. It 
starts from the centre of the town and runs out for 4 
little over a mile into the suburbs. It has severa! very 
sharp curves and one exceptionally long and heavy gra(e. 
This grade in its steepest portion is somewhat over 7 pet 
cent. Frequently up this grade the car has been stopped, 
and, in fact, bas been run off the track and then run back 
on to the track, and going up hill too. This test in itself 
is a sufficiently trying one to demonstrate thorough!y thé 
capabilities of the motor and system, and yet absolutely 0° 
sparking was observable. 


Co pe <a emm- 


Communication between Russia and France.—!t ' 
announced that steps are being taken to establish additional tele 
graphic communication between Russia and France. At the pre 
ent moment the only method of communication is via Germary, 
and it is asserted that the dispatches are frequently tampered ¥'*! 
at Berlin, In the case of a war with Germany and Austria ‘he 
matter would become still more serious, for Russia would then be 
entirely cut off from telegraphic communication with France «04 


The generator is of the well-known Thomson-Houston | the reraainder of Europe, 
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The Field Electric Locomotive. 





For several mouths past Mr. Stephen D. Field has been 
engaged im the completion of an electric locomotive de- 
signed for use on the elevated railroads of this city, and 
within the last few weeks it has been in operation on the 
thirty-fourth street branch of the New York Elevated 
Railroad. We have already given an account* of the de- 
tails of construction of the motor, but it may not be unin- 
teresting. to recall the salient features as they appear em- 
podied in the finished machine, The locomotive as it 
stands upon the track is shown in the accompanying en- 
graving, Fig. 1. The motor is mounted upon the rear 
truck,fand the distinguishing feature is its 
mode of connection with the drivers. The 
arrangement, as will be seen, is exactly 
similar to that employed in the ordinary 
steam locomotive, and consists in the direct 
counection of the motor shaft with the driv- 
ers by means of a crank and side bar. The 
great advantage of this arrangement in the 
electric locomotive over the steam locomo- 
tive is apparent when we consider that in 
the latter the maximum effort is exerted on 
the drivers when the cranks stand vertically 
either above or below the centre, and when 
on the centres no effort whatever is exerted. 
In the electric locomotive, however, the 
armature exerts a uniform and continuous 
effort upon the side bar which is transmitted 
directly to the drivers, no matter what the 
position of the cranks may be. It follows 
from this that the starting up is much 
quicker than in the case of the steam loco- 
motive; where the power of only one cylinder 
is available at a time. 

The motor, which is series wound, is regu- 
lated by means of a liquid rheostat placed in 
the cab of the locomotive, shown in Fig. 2. 
This rheostat consists of a trough divided 
into two compartments filled with acidulated 
water. A metal plate on either side of these 
troughs acts as a terminal for the circuit, 
which is led in by the two cables shown, 

se speed of the motor is regulated by in- 
s-rting or withdrawing from the troughs 
two slabs of slate. which are suspended over 
the troughs and can be raised or lowered 
by means of the long lever traveling over the 
sector shown at the right in the cab. By 
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expenditure of 35 ampéres under an E. F. M. of 860 volts. 
The loss in conversion was found to be very small. 

Various potentials were at times employed, i100 volts 
being used at one time with the same freedom from spark- 
ing as with the lower potential: the only change noticed 
being an increased speed of the motor. 

The generating plant was situated at a distance of 
half a mile from the track and consisted of a single dyna- 
mo, built by Mr. Rudolph Eickemeyer, of Yonkers, in 
whose shops, also, the locomotive was built. This gene- 
rator is of the iron-clad type, and showed itseif fully capa- 
ble of bandling the load placed upon it. 

The tests made, which extended over several weeks, have 
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FIG. 2.—FIELD’S ELECTRIC LOCOMOTIVE—INTERIOR OF CAB. 





plied by the Sprague Company. In this case the motor 
shaft, which runs at from 500 to 600 revolutions a minute, 
carries two steel pinions, one at each end of the shaft, and 
these pinions gear direct into two cast-iron spur-wheels 
upon the driving axle without any intermediate wheels. 
e motor is partly suspended on the axle and partly on 
the body of the car. We have run several hundred miles 
with this car under all conditions of load, gradients and 
weather, on some of the roughest tracks in Philadelphia, 
but up to this moment not a single hitch has occurred. 
The gear is perfectly noiseless, it is efficient and strong, 
and I see comparatively little indication of wear. ‘The 
teeth are beautifully shaped, therefore somewhat expen- 
sive; but if they last long enough and if they do not rattle 
when partially worn, this expense can be ignored. This 
car contains, besides its usual weight, about 3,200 pounds 
‘of storage battcries. It has to mount grades 
of 5 per cent. and run on curves of 35 and 25 
feet radius, which means very hard work.” 


I wish to correct an impression which one 
would gather frcm these remarks of Mr. 
Reckenzaun, and which hardly do justice to 
the method of mounting which is there used. 
The suggestion that the gears are necessarily 
expensive because of the beautiful shape of 
the teeth is incorrect ; the shape of the teeth 
has absolutely nothing whatever to do with 
the expense of the gears as we make them, 
for they are no more expensive than any 
other form of tooth in cut-gears. 


There are several reasons other than the 
shape which make these gears so noiseless. 
The motor, in the first place, is ‘hung upon 
the driving axle at two widely-distant points, 
and is supported in the centre of the other 
side by a double-compression spring. In 
this manner absolute parallelism is main- 
tained between the driving and the driven 
axle in all planes, no matter what the move- 
ment of theaxle. There is no twisting or 
tendency to twist on the face of the gears 
and pinions; the thrust at all times is ab- 
sulutely in the plane of the gears and pini- 
ons, and these are always parallel. The bear- 
ings of the armature are very close to the 
pinions, so that there is no spring whatever 
in this shaft. One pinion is set about half 
a tooth ahead of the other. One of the main 
gears is fixed; the other is adjustable, so 
that there is no interference in the thrust of 
the pinions, and a much more perfect simul- 
taneous meshing of the gear is obtained 
than would be possible where dependence 








meansof this liquid rheostat the resistance can be graduated | so thoroughly convinced Mr. Field of the practicability of | upon the cutting of the splines is necessary for the adjust- 
from practically nothing, i. e., when the slabs are fully | the new ideas embodied in this motor that he is now pre- ment. 


drawn up, to an infinite resistance when completely lowered _ paring to demonstrate with apparatus on a large scale the | 
On the standard which guides the slabs | practicability of electricity as a motive powerfor the ele- gaged. The proportions of the pinions are such that the 
Among the other novelties armature has to make as many revolutions as there are 


jnto the troughs. 


there will be seen a spring clip, and on the right hand slab | 


aplug. This is so arranged that 
when the slabs are full up the plug 
presses between the spring clips 
and cuts out the rheostat entirely. 
The reversing switch, for reversing 
the direction of the motor, isshown 
in the lower right-hand corner of 
the cab, 

In designing the locomotive Mr. 
Field constructed special brush 
shifting apparatus for preventing 
sparking at the commutator with 
change of speed and load. This con- 
sisted of a small motor which shifted 
the brushes in accordance with the 
action of a relay in circuit with 
the terminals of two auxiliary 
brushes placed at the neutral points 
on the commutator, Actual prac- 
tice, however, has shown that this 
refinement of brush regulation was 
unnecessary, the brush lead under 
the influence of the peculiar speed 
regulation employed having been 
found to remain fixed and at an 
angle of 45 degrees; this, no doubt, 
being due to the large massof iron 
employed in the construction of 
the field and armature. 

The following table gives the 
weight and dimensions of the loco- 


motive; FIG. 
Weight of motor....... eccssss 9 tons. 
"QI cds debi ccet esos tcdenc cet 
. “ wire on armature.........6......006 600 lbs. No. 7 
Tot f SEC GOO MOOROD Ss 6 iiisikcsicvei : 1,600 ibs, No, 4 
tal weight of motor, car and forward truck. 18 tons. 
Diameter of Grivers.... . ..sccsssessee int be 8 feet 
"AS ooo c is es hed a'as anroc heiik 2 feet. 
Length of armaturg........... eee acannon 42 inches, 
Deel DAM aeduves ace keces a ccceve Sab cod dice 5 feet. 


The track on which the motor was operated is on one of 
the steepest grades in the city, on which account it was 
peculiarly well adapted to show up any weakness in the 
‘system employed, One passenger car forms a load fora 
\3-ton steam locomotive regularly employed. 

The motor easily drew one of the regular coaches up this 
Brade at a speed of about 8 miles per hour with a current 
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vated railways of this city. 
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1,--FIELD’S ELECTRIC LOCOMOTIVE—PERSPECTIVE. 


1 ton. embodied in the motor is the *‘ pick up” wheel of Mr. 


Field, which operates admirably, so that no sparking 


whatever can be observed. 
i i 


Spur Gearing for Electric Street Cars. 





To the Editor of The Electrical World: 

Str: At a meeting of the American Institute of Elec- 
trical Engineers, held Sept. 20, Mr. Anthony Recken- 
zaun, in an aliress on the subject of ‘‘ Electric Street 
Cars, witu pecial Reference to Methods of Gearing,” re- 
ferred to the experiments which are going on at Mr. Will- 
iam Wharton, Jr,’s, establishment in Philadelphia, and 
makes the following statement ; 

There we used a set of spuregearing, which was sup- 


From two to three teeth on each pinion are always en- 


teeth in the large gear before the 
same teeth in the gearsand pinions 
engage with each other, and, final- 
ly, by reason of the method of sup- 
porting, there is alwaysa spring 
touch, so to speak, of the pmions 
upon the gears. No matter how 
sudden a straiu is brought upon the 
motor, it always yields more or 
less in a direction concentric to the 
axle of the car, so as to relieve the 
teeth from all shock. The wear 
of the gears must be absolutely the 
same. Itissimply impossible for 
rattling to take place on these 
gears even if they were worn down 
one-half of their present thickness, 
and this wear, where the gears are 
properly protected by screens, will 
be very light. 

The method of mounting and the 
general plap of using these gears 
has far more to do with their noise- 
lessness and efficient operation than 
the shape of the teeth, although 
this shape, being of the involute 
character, is such that they will 
mesh perfectly even where there is 
some change in the distance be- 
tween the centres of the axles. If 
it were not for the method of 
mounting it would be impossible 
to run this kind of gearing, as has 
been frequently done, with variable strains at a speed 
as high as twelve hundred feet per minute. At no time, 
under the severest strains it is possible to put on gears of 
this character, have they ever shown any signs of weak- 
ness or undue wear, and in comparison with fixed gear this 
method of mounting must necessarily be the more satis- 
factory. F, J. SPRAGUE, 

New York, 

0-0 

Once More Unto the Breach.—A Wall street paper tays 
it is a fact that a syndicate has been formed to establish a new 
telegraphic system which will embrace all the principal cities as far 
west as the Mississippi River. It is composed of people having 
ample capital for the purpose as well as the intention to carry out 
what they have undertaken, 
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The Philadelphia Street Railway Convention. 





The sixth regular annual meeting of the American 
Street Railway Association was held at Philadelphia on 


5 Oct. 19, 20 and 21 at the Continental Hectel, under the 
a presidency of Mr. T. W. Ackley. The attendance was 
. very good, anda noticeable feature was the active par- 


ticipation of a number of gentlemen connected with elec- 
trical applications, including E. V. aehys F, J. Sprague, 
H. McL Harding. A. K. Stiles, C. J. Van poele, 
G. W. Mansfield, C. E. Stump, A. Reckenzaun, R. W. 
Blackwell, T. C. Martin, E. E. Ries, A. H. Henderron, 
E. H. Hastings, A. H. Chadbourne, G. H. Condict, H. A. 
: Foster, J. M. Pendleton, E. J. Bagnall, W. H. Knight; to 
ae whom may be added Wm. Wharton, Jr., and Calvin A. 
: Richards, both of whom enjoy high repute in street rail- 
way circles, and have pronounced views in favor of the 
use of electricity for urban passenger traffic. 

It may be said th:t the convention did little beside dis- 
cussing electricity in its relation to street cars, as the sub- 
ject came up at every session and was thoroughly venti- 
lated in all its many and different aspects. 

The first morning, Oct. 19, was largely occupied by the 


7a reading of the subjoined paper by Mr. Wharton on 
: ELECTRICITY AS A MOTIVE POWER, 
ae Since the last annual meeting of this association the 


subject of using electricity as a substitute for horse power 
on street railways has received much attention, and great 
advances have been made in the practical application of it 
to that purpose, so that it may now be stated broadly 
there is no longer any doubt or uncertainty that electricity 
Ws 5 can be successfully and econcmically employed in 
. a great many places. if not most places. as a 

a substitute for animal power. Quite a number of 
cr; electric railways are in operation in the United 
"= + States, running satisfactorily under all the requirements 
of public service, so that there is much greater familiarity 

with and a more general knowledge of electricity among 

railroad men and the public than ever before. There is so 

much confidence in the practicability of electrical propul- 

sion of cars being well established, that the subject is no 

§ longer treated with doubt or disdain; on the contrary 
~* great interest and respectful attention are at once mani- 
fested whenever the subject is brought up. Aithough 


own special inventions, may claim too much, the actual 
facts as presented daily in the regular work of the cars 
are good enough to warrant this belief and confidence. 
Electricity in its manifestations, applications and capa- 
b-lities. has been hitherto a subject, the knowledge of 
which has been confined mainly to scientific circles, but it 
is evident that the time hascome when it will be put in 
harness in place of the horse to draw cars and to perform 
many other duties, which a few years ago would have been 
considered entirely chimerical and visionary. So long as 
oo the oxidation of metals or other chemical action was the 
“25-4 only available method by which electricity could be pro- 
duced, the expense attendant upon such means limited its 
use to a very narrow sphere. Since, however, steam power 
and water power have been so successfully employed to 
generate electricity. and to do it so cheaply, the range of 
its usefulness and application has been wonderfully en- 
larged from year toyear. Itis not intended in this paper 
to make use of scientific terms, or to diecuss the question 
from any standpoint but that of practical observation and 
experience ; nor is it intended that any comparisons shall 
be drawn between electric motors and steam locomotives, 
but there is a wide field for work in which neither the lo- 
comotive nor the horse is able to satisfactorily accomplish 
the duty called for. 

The systems at present in use for electrical propulsion 
of cars are divided into two classes 

First, that in which the electricity is conducted from 
one or more active generating sources along a suitable 
conductor or conductors to be used in the cars with proper 
return connections: and secondly, that system in which 
the electrical power is obtained from accumulators or sec- 
ondary batteries carried along with or within the body of 
the car. Of the first there are several methods, namely, 
that in which the electricity is carried along a conductor 
above the ground, considerably above the car, either di- 
rectly over it or toward ene side. 

That in which the electrical conductor is situated at the 
side of the railroad and elevated a few feet only above the 
ground. 

That in which the electricity is carried upon the surface, 
either by a third rail or other conductor, running on the 
level of the ground or pavement. 

That in which the electricity is carried beneath the sur- 
face by a conductor placed within a suitable condait for 
its protection, access being had to said conductor through 
a slot in the top of the conduit, so as to allow of electrical 
connection with the motor on the car. 

The plans of baving the conductor along the surface or 
at the side of the railroad not much above the surface have 
£0 many evident and practical di<advantages that they 
need not be taken into consideration in this paper; there- 
fore the question is reduced to the three methods of over- 
head conduction, underground conduction and storage bat- 
teries. 

It is evident that better service must be furnished at 
the same cost, the same service furnished at a cheaper 
rate, or that both objects combined shall be attained by 


the use of electricity before it takes the place claimed for 
it. The writer believes fully that the last proposition of 
both better and cheaper service has already been proved 
by actual service and daily use, but in the nature of things, 
improvements upon the present methods will be discovered, 
and “‘the survival of the fittest,” which applies as well to 


mechanical appliances as to animated life, will by its in- 
exorable laws weed out and discard those which are de- 
ficient or incompetent. There are so many intelligent, 
persevering and scientific minds engaged in active experi- 
ments and researches into the mysteries of Nature’s powers, 
and more especiaily those relating to electricity, that 
discoveries are constantly being made, human knowledge 


in this age extending more rapidly than at any 
previous time. The subject is fascinating and the prizee 
sought after are brilliant and valuable. The imereased 


cheapness in production of electricity which may fairly be 
assumed for the future, will of course add to the advant- 
ages, and enlarge the scope, of its use, At present there 
are many places where electricity can be generated ata 
nominal cost by the use of water power, and this energy 
can be carried a number of miles without any loss or leak- 
age of practical consequence. Where this can be done of 
course the parties have special advantages. So also there 
are many towns and cities in coal regions, or natural gas 
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regions, where the same result of cheapness in production 

can be obtained, although by different means. As a case 
in point it may be mentioned that the electrical railway in 
Scranton, Pa., bas its power station located about midway 
of the route, and immediately at the foot of a 
large hill or great mass of hundreds of thousands| ut 
of tons of culm,which Naina tree composed of the small 


tint Suh gd tants qaeptenrapect tan. 00"! 
. could 
perated og Ors. power. This 
true in places where the coal required must be bou,-|, at 
ional advantage of fuc| 4; 


‘cost does not exist as at Scranto:. and 


nominal] 
fine particles of coal p: ced in mining or left after the ibewiosus Wilethere, where an electrical rail .y is 
screening and 1 of the commercial sizes of coal | under which the cost of coal use«i yj); 


for the market. has been accumulating for many 
years, is still accumulating, and has hitherto been con- 
sidered only an inevitable nuisance, which the mining 
proprietors would gladly have given away for nothing to 
get rid of it, and not have it occupy their land. The move the objection which in most places is absolute |, pro- 
which the railroad company pays for this culm is but ten | hibitive of having the conductors and poles or othe: sup. 
cents per ton, and as it only has to be wheeled through the | ports obstructing the streets. In doing this, h 
door of the engine house, the whole distance from the culm | great difficulties arise, some of them of 

hill to the furnace under the boilers not being over fifty| character. The he 
feet, and as the whole consumption per day is on the aver- 
age but five tons, or in money value but fifty cents per 
day, it is evident that the cost of electricity in this case is 
exceedingly small indeed, that sum being sufficient for the 
fuel to produce the steam power which 

enough to run four and sometimes five cars, carrying at 
times seventy-five ngers each over a railroad track 
about four and a half miles in length, ha long grades, 
a number of which are five or six feet to the red, and 


dred. The tractive power required 
grades is still further increased 
occurring on them. It may be well to mention some other 
points about this railroad in Scranton, which has been 
running about one year, with great success, and exhibits 
in many respects a favorable example of an electrical rail- 
way with overhead conductors, The cars have four 
wheels; two of them are open cars, each carrying one mo- 
tor of 20h. p. The motor is placed in the body of the car 
midway of its length, and all four of the wheelsare drivin 
wheels, the connections between the motor and the whee 
axles being made by means of chaius and sprocket wheels. 
Three of cars are closed cars, each with one motor of 
15 h. p., whichis ona closed platform at the forward 
end of the car. Inthese the forward wheels only are driv- 
ing wheels, and their connection with the motor i 
the same way as on the open cars, with chains and 
sprocket w . The company will 
more cars upon the line, each with a motor 
These larger cars are intended not only to propel them- 


not exceed sixty or seventy cents per day for five car.. 

In the case of electrical railways with undergroun cop. 
duction the effort has been made to advan. 
tages of the system, and at Same time re. 


less generall 
tract greatly froin the apparent ad Of the )lan, 
Many inventions have been patented numberless de. 
vices contrived to overcome the a oa of this 
method, but there is great room for bt whether j rac. 
tical success has yet been ss 

Neither by overhead nor underground conduction |, ay. 
more than a few cars as yet been moved simultane usly 
upon railways, although many ingenious arrange) pj, 
are offered by various parties who confidently asseri {hey 
ever, yet 
plans. also, are open { 
another serious objection in the entire of travel 
on the whole line in case of breakage or derangement of 
aby Ee of the conducting Sasa or the generating 
machinery. In this respect are under the sam: dis. 
ability that the cable system of car traction is hamy.re; 
with. Possibly, by suitable arrangements of duplicate 
engines, boilers and dynamos, duplicate conductors, n( 
auxiliary, sectional, or systems of conduction. this 
be, may be 80 
great detriment. This, 


altogether, underground con- 
favorably with overhead conduction up to this time. 

great trouble with the latter plan, however, is tnat al. 
though it can be used to great advantage and economy o» 


selves, but to be able each to haul in addition two other | lines running a few cars in towns, or in suburban districts 
cars loaded with passengers up all the grades. The run-joutlying large cities, it wil! bably never be allowed 
ning time of the round on the main line, being in all| by the municipal authorities in large cities, which of course 


are the very p where the advantages of electrical pro- 
pulsion are needed the most. To move a large number of 
cars, as for instance upon the Third avenue or Broadway 
lines in New York city, the electrical conductor, whether 
overhead or underground, must be of great size if the cur- 
rent is of low tension ; while on the other hand, if a small 
or moderate sized conductor be used, the current must 
then be of dangerously bigh tension, and of course it wou!d 
then be very difficult to avoid great loss of electricity from 

There remains to be considered the accumulator or sec- 
ondary battery system. In this each car carries its own 
supply of energy, and is entirely independent of any 
met of continuous electrical conduction. No change 
of track or roadway is required, nor any costly conduit or 
-| unsightly poles or other supports, while the cars can run 
engine and dynamo and the du-| anywhere that a car can be taken by horses. These points 
of providing | are of immense advantage, and are the chief merits ad- 
also | vanced by its advocates, independent of its economy over 
horse power. 

In practice cars of the size of the usual two horse cars 
are provided with about 80 accumulators, weighing when 
filled with fluid and ready for use about 40 pounds each. 
These cells are placed under the seats, one half being on 
each side of the car. Their combined weight is 3,20) 
pounds, and the weight of two motors each of 5 bh. p. 
should not, together with their connections to the car 
axles, exceed 800 pounds, so that the additional weight 
im d upon the car is, say 4,200 pounds, which allows 

pounds for the apparatus to control the current and 

for other electrical appliances. This added weight if 

placed upon a four-wheel ear may be of disadvantage to 

the car or to the track. If this should be the case, the 

difficulty is removed by the use of eight wheels 

on two swinging trucks, which peers the car 
ght 


eight miles, is one hour, which includes all 
the waiting at each end of the route, so that average 
s attained is more than eight miles per hour. 
here is no difficulty in going much faster: in 
fact, the men in control of the cars have to 
be watched to prevent their running at excessively high 
speed, particularly on the return trip to the city, where 
the grades allow the car to be run for most of the distance 
by gravity alone. At the pression station there are two 
stationary engines of 180 h. p. each, two dynamos of 100 
b. p. each, and four boilers of 100 h. p. each. Only one 
engine and dynamo, however, and two of the boilers are 
in use atany one tume.. The railway company expects also 
to furnish in the future electricity for tne lighting of the 
town of Dunmore, ‘situated at one end of the line, by 
which the income 6f the company will be materially in 
creased. The duplicate 
plicate set of two bcilers are for the purpose 
against contingencies of accident to those in use, and 
to allow of alternations in service, thus giving o i- 
ties of frequent examination and mspection. Upon this 
railway, as before stated, the overhead system of conduc- 
tion is employed, having flexible connection between the 
motor on the car and the carrier traversing the conduc- 
tor, which is a solid copper wire of five-sixteenths inch 
diameter, d on a part of the route from tranverse 
wires attached to wooden on both sides of 
the street about one hundred feet apart lineally, about 
twenty feet high and about six inches in diameter at the 
surface of the nd, and on the rest of the line 
from arms projecting sideways from wooden poles at the 
side of the railway about twenty feet above the ground. 
The line is a single track railroad with several turnouts or 
passing places, at which points the electric overhead con- 
ductor branches off over the side track also, and 


an ingenious system is in use by which the carrier.]much better, and distribute the wei upon the 
running upon the overhead wire, with two ed|track. Both these kinds of storage battery cars are in 
wheels of about two and a half inches d {service with entire success. e charging of thie 


automatically shifts the connections at the points of| cells is done by a dynamo driven by steam power or any 
divergence from the main line, so that the carrier] other d le means, and it takes four houre to charge 
always follows that one of the overhead conductors| cells which are able to perform four hours work. To re- 
which is above the track upon which the car is traveling. | move from the car the cells which have done their work 
It is contemplated, however, to use two se and in-|and to replace them by freshly-charged cells takes 0 
dependent overhead conducting wires oughout the| more time than the time required to change horses. |i re- 
whole length of the route, so as to avoid the pussibility of | quires 10 h. p. exerted for four hours to charge the b:iter- 
any difficulty with the carriers at the points of intersec-| ies or cells of each car, so that 40h. p. hours are needed 
tion at the turnouts, althongh this has not often. | to accomplish it. — 
is taken the rails.| The cost of running large stationary steam engines of. 
say, 200 to 400 b. p., constructed with the modern im- 
oo cut-off appliances and other economical device: 
as been found, after extensive investigations, not to ¢x- 
i | ceed two-thirds of one cent ye horse-power hour. 
with tram and the rest with T-rails, and a partis paved| This allowance is a liberal one, and is above, rather thar 
and the rest unpaved, so that these different con-| below, the actual average cost, including fuel at averse 
ditions, in connection with the many grades and | market prices, attendance, repairs to engine and boil: rs. 
the curves and turnouts, give ample opportunity to| oil, etc. We will, however, take it at 1 cent per |. p- 
thoroughly test the working of the system. Although | hour: Forty h. p. hours at 1 cent costs 40 cents, whic! 's 
the overhead wires in this case do not present any more | the cost of 4 hours’ car service, and as the day’s work of 4 
unsightly appearance than the numerous telegraph cables | car should be taken as 16 hours, we have as the whole «0! 
and wires to which we are so accustomed, it is, how-|of a day’s supply of electricity four times 40 cents. 0f 
ever, evident that the use of the overhead system will be | $1.60. nce fovr teame of two horses are require! 
prohibited in most cities and towns, especially since the | draw a car for 16 hours, and as one additional horse |<! 
general determination to place all electrical wires through | car is the usual allowance for sick or disabled horses, 11° 
cities underground. The noiseof the carriers running | horses per car are needed for a day’s work, which, «' °’ 
on the conductors is not much, although it can be| cents per horse for feed, bedding, attendance, sho 0. 
readily noticed, but the noise produced by the motors | etc., is $4.50, against $1.60 for the storage battery ele" 
and the chain and sprocket connections is quite| city. Making extraordinary allowance for possible ert '? 


considerable, This latter could be entirely avoided by the | this com , the difference is still astonishing to (10° 
use of a noiseless motor and a better method of connec-| who have not looked into the matter critically. ith mo- 
tion, of which motors and connections there are several | tors properly constructed a of eight or nine miles pet 
kinds easily obtainable. Noiseless, efficient and durable | hour is feadity accomplished—in fact, eight miles per |.0U' 


wae be pe as the ne at ge aga motors wil! . . 
to the t adv , and return the greatest perce! (°F 
of mechanical ee The requirements of *1 reet- 
car service demand variable rates of speed, as for inst«°® 
in crowded streets, behind other vehicles, or in tur'D+ 
curves and entering switches it is necessary to go 5!!! 
and cautiously ; and the weight of the load carried a! ‘if 


electric motors suitable for use on cars can be had in 

wee the weight per horse-power does not exceed sixty 
unds, 

RS a paper of the length to which this must necessarily 

be limited, it will be impossible to do much more than 

treat of the subject in a general manner, but it can be 

stated specifically and certainly that electric railways with 





ead conduction have demonstrated beyond » oxy 
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ferent times will vary from an almost empty car to one 
veri aded, These conditions, together with increased 
°"- p needed to ascend grades and to start loaded cars, 
epeciully on Up grades, call for electric motors which 
will under sucht oatey varying circumstances respond at 
wil times almost equally well, ; 
“phore are motors which while engaged in performing an 
_yable work and running at an equable speed, for both 
equa 
of which purposes the motor was aoe made, will re- 
turn 0 or possibly 95 per cent. efficiency, while the 
motor when ran atsome different or under 
on different load may return but 30 or 85 per cent. So 
that (he average performance of such motors in street car 
-orvice would probably give only 50 per cent. return of 
eticicney. Motors can, however, be obtained which will 
undcr all the variations of street car work constantly re- 
turn 7) per cent, of efficiency. = “ é 

Tie durability of storage batteries is a point which those 
interested in 0 systems are very prone to doubt, but 
it his been proved in actual use in cars that they will con- 
tinue in good serviceable condition for eighteen months 
or two years. Makers of these batteries offer to ntee 
thein good for two years of street car service. e lead- 
lined wooden containing boxes will last for many years; 
the negative plates are good for more than two years, 
while the positive plates are certainly good for eighteen 
mont hs, if not more. 

The plates being of lead and lead oxide are still of value 
when they become unserviceable, for the metal can be re- 
east into new plates, and the lead can be recovered from 
the oxide. The first cost of storage battery cars and the 
envine and dynamos is at present prices considerably more 
than the first cost of cars provided with suitable comple- 
ment of horses and harness, but when the saving in first 
cost obtained by dispensing with the ground and the 
<iibles required for horses is taken into account, the bal- 
ance will in many cases be in favor of storage battery cars. 
This is of course applicable more particularly to large 
cities where ground is very valuable. By methods now 
ining introduced into the manufacture of storage batter- 
i-s. their production will shortly be made at a reduced cost, 
and their durability increased at the same time. 

it should be remembered that the increased speed at 
which electric cars can travel is so much greater than 
horses coald draw them, that two cars can readily do the 
work of three horse cars, especially as the electric cars re- 
quire no time for resting at the ends of the route ; bat 
although they ean easily do this, so much increase of speed 
would not be allowed or be practicable through the streets 
of most cities or towns. It could be done with safety and 
advantage through wide streets or avenues and in subur- 
ban districts. It will, however, be perfectly safe to say 
that three electric cars can do the work of four horse cars, 
and, if desired, they can at the same time beof greater ca- 
pacity han horse cars, for while the horses can do no 
inure no such difficulty exists with electricity. Without 
referring to the excessive first cost required for the expen- 
sive cable traction system, and comparing the first cost of 
the entire plant-and equipment ed for a storage bat- 
tery electric railway on which three cars will perform the 
service of four horse cars, with the first cost of the entire 
;lant and equipment of a railway using horse power, it 
will be found tbat the advantage will in most cases be in 
favor of storage elecericity. Let us now compare the op- 
erating expenses. 

Running expenses of 4 two-horse cars for one year, to 
Wit: 


pov 


same 


Conductors, 265 days, at $3.00 each car per day of 16 hours... $4,389 
Drivers. id oe $2.50 - - “ - ae 3.650 
v6 horses, “ - oe. * per day... ;...- 6,570 


One year’s deterioration and repair of 4 cars at $207 each..... 


of 36 horses, at $40 each........... .. 1,440 


$16,846 


‘unning expenses of 3 storage battery cars for one year, 
to wit: 


Conductors, 365 days, at $3.00 each car per day of 16 honrs $3,785 00 
50 ae “ ws es * 2 737 f 


Driv ra. - oo s 


Ele< tricity, “ ro $2.00 “ os “ “ “ 2,190.00 
$8,212.50 

‘)ne year’s deterioration and repair of 3 cars, includiug dy- 
nanos, storage batteries and motors, $1,600 each....... . 4,800 00 
$13,012.50 


This leaves a balance to the credit of the storage battery 
cars of $38,827 60, 

lle fact of each storage battery car carrying within it- 
‘cll its OWN energy gives to the individual cars an inde- 
pendence of action which neither the cable traction plan 
or the overhead or underground system of electrical pro- 
pulsion possesses, for all of these depend upon central 
“outces Of power, which may at any time be interrupted, so 
\Lat breakage or accident toany part involves the stoppage 
of the whole line, 

li: 4 Sanitary and cleanly point of view the withdrawal 
0! the car horses from our streets would be of great bene- 
it, and this would be accomplished without having, as in 
(he case of the cable railway, an open drain. which, al- 
thouch supposed to be kept clean, in fact nearly always 

ins a deposit of street refuse to a greater or less ex- 


lie leakage of electricity in storage batteries, charged 
“UC notin use, need not be taken into account for any 
‘l(h of time that ears would probably stand idle. In fact, 
‘akage from batteries in good condition would not ex- 
ten per cent, in three months. 
’ percentage of mechanical energy given by the 
/ engine which is recovered in actual work under the 
‘ble conditions of street car service on the driving 
. With storage battery cars properly equipped, is at 
‘orty per cent., and with electricity by direct conduc- 
‘lo. at least fifty per cent. In cable traction, after de- 
0g the power needed to move the cable and to revolve 
wheels guiding and carrying the cable, not over 
‘y-five per cent. is left for drawing the cars, and on 
' cable railways even less. 
'° increased speed so easily and advantageously ob- 
‘00 electric railways as a class, not only enables three 
(\o do the work of at least four horse cars, and effect 
‘cat annual saving shown above, but it has a tend- 
‘o invite travel and thereby increase receipts, also 
~'\e Street railways the opportunity to extend their lines 
itageously further into outlying districts and to com- 
on better terms with elevaged roads aad steam rail- 
than would be possible with horse power. 
rapid deterioration and destruction of street car 
Saat shows the exacting and terrible nature of their 
'k, although it is for only four hours per day. Their 
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more either in speed or in load carried. 

Electric cars, by dispensing with horses. allow more 
room in the streets for other vehicles, and this advantage 
in crowded streets is of moment. Take. for instance. 
Washington street, Boston, or Broadway, New York, and 
it will be readily seen that this relief to the clogged traffic 
would be great. 

Electric cars can go backward or forward with equal 
facility, they are under perfect control, can stop and start 
more quickly than horse cars, and in case of delay cau 
make up lost time. They never get sick with epizootvy or 
other disease, and during strikes or other periods of en- 
forced idleness do not require to be fed. On down grades 
they will run by gravity without the expenditure of other 
force, and on level or nearly level stretches a very little 
“ne energy continues their motion when once they are 
8 ; 

The electricity, beside running the ‘notors. will supply 
the car with incandescent electric lights, actuate an elec- 
tric signal gong and operate electric bells for the use of 
the conductor and pees in stopping or starting the 
car, It is usual to have the regular hand brake for stop- 
ping the cars, but the motors can be instantly reversed by 
electricity if desired. This method, however, should only 
be employed when it is necessary to stop the car very 
quickly to avoid accident or for some other imperative rea- 
son. By this means the car can be stopped in much less 
distance than is possible by the hand brake, which, of 
course, operates with the same efficiency whether upon 
electric cars or horse cars. 

It has been questioned whether in winter, when the 
tracks are liable to be obstructed with snow or ice, the 
electric cars will be able to propel themselves, owing to the 
fact that they obtain their power of propulsion from the 
adbesion of the wheels upon the rails, so that if the wheels 
are prevented from reaching the track there would be a 
great liability of their slipping and turning around with- 
out giving any forwaid motion to the car itself. In answer 
to this, it may be stated that during last winter on the elec- 
tiic railway in Scranton, having the overhead conduction 
system, and from experiments made in Philadelphia with 
a storage battery car, it was found that there was no un- 
usual difficulty presented in snow-storms, the wheels, 
owing tothe added weight, settling more readily through 
the snow, and thus reaching the rails. Upon roads prop- 
erly equipped with snow plows, or snow sweepers with 
reyolving brushes, propelled by powerful electric motors, 
the clearing of snow from the tracks would no doubt 
be much more efficient than horse-power could effect. 
Street car electric motors of 50 h. p. or more, if 
required, can be as easily made, and are a» easily con- 
trolled, as movors of 5 or 10h. p., so that electricity has 
auple ability to keep the tracks clear from accumulations 
of snow. As with locomotives, sand-boxes should be 
placed upon electric cars,so that if any slipping of the 
wheels should be observed, either from the greasy, slippery 
condition of the track, sometimes seen in damp weather 
when the streets are not properly cleaned, or from snow 
or ice upon the track, the driver, by opening a suitable 
valve, can let out a little sand upon the rail, and at once 
overcome the difficulty. 

It is sometimes asked why two motors of 5 h. p. each 
should be needed 1s eg a car usually drawn by two horses. 
In explanation of this it may be stated that a car horse 
can, and very often does, exert for a short time in start- 
ing a car or upon meee genio a force of fiveoreven more 
horse-power, A mechanical horse-power is the measure 
of the moderate duty which a horse can constantly and 
regularly exert day after day in a regular day’s work 
without injury; but car horses are constantly temporarily 
called upon to exert unusual and unreasonable power, 
which is the reason they are so rapidly destroyed in street 
car service. It is evident therefore that the electric mo- 
tors must be able, when called upon, to exert the same 
power that the horses under pressure can be made to per- 
form temporarily, so that a maximum of 5 h. p. in each of 
the two motors will develop only such force as the re- 


50 | quirements of street car service are constantly demanding 


during short periods of time. 

It is not intended in this report to ind:cate that cable 
railways for use on steep hills or high grades will be super- 
seded by electric railways, for the latter are limited to 
such grades as the adhesion of their wheels upon the rails 
will enable them to surmount, just as in the case of the 
steam loco: iotive, so that there is a suitable and proper 
sphere of usefulness for cable railways in the many places 
for which they are particularly adapted. 

It has been proposed to increase the tractive power of 
electric cars upon inclines by causing magnetic attraction 
to be developed between the wheelsand the rails, and also 
by the use of other devices. All these methods present 
complications which probably will more than outweigh 
the advantages sought to be attained. 

In developing the best construction and management of 
electric cars and railways, careful attention to details, 
some of which at first sight may appear trivial, should be 
exercised, in order to obtain the best results, no matter 
which of the three plans be adopted. It shou'd, however, 
be said that in practice at the present time the running of 
electric cars requires no more intelligence or skill than the 
ruoning of horse cars, and also that the electric current 
with continuous conduction on lines uSing a few cars, 
need not be of such tension as to endanger human life, 
500 volts being sufficient. With the storage battery system 
the tension of the current is so low, 160 volts being 
sufficient, that no shock whatever could be experienced 
by a man taking through his body the whole current re- 
quired to propel the car. This has been repeatedly done, 
some of the people stating they felt nothing at all, and the 
others no more than a slight tingling sensation. 

The term ‘* storage batteries” so generally in use, is apt 
to give a wrong impression, no electricity whatever being 
stored or contained within them, for in charging the batter- 
ies a chemical action is forced to take place, and when 
this chemical action is allowed to reverse itself electricity 
is generated thereby. The car motor immediately uss 
this, and when the motor is stopped the chemical action 
and, therefore, the generation of electricity ceases. 

In this report care has been taken not to refer by name 
toany patented inventions, or to recommend any particular 
make of electrical appliances. Asto these matters, those 
proposing to use electricity, whether by overhead or under- 
ground conduction or by storage batteries, should of 
course be careful to select such methods as are the most 
reliable, efficient and durable, and to deal with parties not 
only responsible as to the validity of their patents, but 
capable of doing what they undertake to perform. 

Avy one who peruses the railway journals and notices 





powers are already overtaxed, and they can do nothing 
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the number of electric railways now in operation, and the 
still greater number of those in course of actual construc- 
tion or projected, has cause for surprise, if he has not 
closely been following the course of events. 

That electricity, by some of the present methods of 
its use, or by better ones yet to be invented, will entirely 
supersede the use of horses and cable traction upon all 
street railways, excepting under the special conditions for 
which cable traction is occasionally applicable, is a ques- 
tion that admits of very little doubt. 





As may be imagined, this able paper received much at- 
tention and was remarkably well received, being regarded 
as so exhaustive as to leave few points to which inquiry 
could be profitably directed by way of discussion. 

In the course of & paper on street railroad construction, 
Mr. Calvin A. Richards said : 

‘“* The time is fast approaching, if notalready here, when 
electric motors will come into general use for the propul- 
sion of our cars. When accumulators or storage batteries 
are used, our cars will have to carry an increased weight 
of 3,000 to 4,000 pounds. It is probable, also, that in time 
we shall find it profitable to replace our present cars with 
lorger ones, capable of seating a larger number of passen- 
gers ; all this will require heavier rails and better road, 
and we shall have to construct our tramways when build- 
ing new tracks, or reconstruct our old ones for this pur- 
pose. 

* A section of rail weighing from 55 to 60 pounds, with 
the cross-ties placed 4 feet apart, will be sufficiently stiff 
to answer the purpose. Great care should be exercised, 
however. to have every part of the track construction well 
and solidly done, especially at the rail joints, and the 
whole track rigidly held in place, so that inaccuracies in 
this respect will not cause the motors to leave the track, 
nor settle it and throw it out of place, by the increased 
weight and speed of our cars. 

**In the light of the present progress of the electric 
motor system, these facts seem worthy of our considera- 
tion.” 

During the afternoon meeting of Wednesday, Mr. F. J. 
Sprague made the following address: 

THE APPLICATION OF ELECTRICITY TO STREET RAILWAYS. 


To be asked to say something to the members here comes 
to me rather in the form of a surprise, as I had come here 
ovly for a few hours to hear the practical suggestions and 
criticisms by the men who are operating the street rail- 
ways of the country, and not to attempt to instruct them. 
On account of the limited time at my disposal, Ican only 
briefly refer to the application of electricity to street rail- 
ways. 

As most of you are aware, there are three different sys- 
tems by which it is possible to apply electricity to street 
railways: Overhead conductors, underground conduits 
and storage batteries, The overhead system in point of 
cost is the cheapest, and it is the only one up to the present 
which has been developed, and is in most frequent opera- 
tion. The conduit system is receiving the attention of a 
large number of workers in this field, and unquestionably 
will be used in some cases where a large number of cars 
are in operation and where the return will be in 
proportion to the investment. The storage battery 
system is likewise in an experimental stage in 
Philadelpbia, Baltimore, Boston, St. Louis and New York. 
We will soon have cars of different kinds and equipped 
with different makes of storage batteries in operation, 
some of them under our own and others under local con- 
trol, and in this way we will be able to get hold of the 
practical views which on consideration may be of value to 
you. In point of cost the overhead line is of course the 
cheapest, and either this or the storage battery system 
will be the one to be used where there are only a few cars 
and where running under long headways. 

The conduit system is of course to a certain extent 
preferable to the overhead line, as overhead wires of every 
kind, for whatever use, are objectionable, and possibly of 
a tentative character in view of the ultimate development 
of the storage batteries. The conduit system, as I have 
said. is in a somewhat experimental stage. It is impossi- 
ble to put in such a system except by liberal investment 
of money, because it must stand the same strains and 
conditions of weather and traffic which a cable conduit 
must stand, and in addition must afford ample protec- 
tion for the conductors on which the operation of 
the whole system depends. Such an investment of 
course cannot be made where cars are run at Jong in- 
tervals, because the traffic receipts would not afford a 
dividend sufficiently attractive on the investment. The 
storage battery offers the advantage over all others of 
perfect independence of action; but it has the disadvan- 
tages that the capacity of the storage battery ie limited, 
the weight of the battery is large and the life and dura- 
tion of it is somewhat uncertain. Storage battery com- 
panies are in the habit of guaranteeing their batteries for 
two years’ operation, provided no unreasonable strain on 
their capacity ic mude. The system will soon be presented 
for your consideration. 

The question of traction, which bas been objected to by 
some street railway men. seems to have been met, We 
have had a car takea six per cent. grade, driven with only 
one pair of wheels. This may have been exceptional, 
and have been done under favorable circumstances, but it 
was done and over sharp curves, and if both axles are inde- 
pendently driven, not the one made Gependent upon the 
other, there is no question about its being done under all 
circumstances. Inthe adoption of any system or any 
method of operating cars by electricity, the question of the 
number of cars to be operated is a most serious one. 
If operating one or two cars over five or six mules, elec- 
tricity had better be let alone, and even when operating 
two or three cars the question of headway is important 
unless the power is derived from some existing station or 
under exceedingly economical conditions. There is a 
point in any system, whether overhead, conduit or stor- 
age batteries, in which a cerlain number of cars under 
certain conditions of station operation must be operated 
before the econumy will exceed that of horse traffic ; the 
greater the number of cars the greater economy. 

The conduit has not only to withstand the strains and 
changes of the surface, but it has got to afford ample pro- 
tection to the electrical conductors. The placing of wires 
under ground for lighting, telegyaph, ete., has been very 
successfully done in several cities, but, even with the ad- 

vantages of a supposed-to-be-well-protected conductor, 
many difficulties have arisen. When such a coniuctor, 
however, has its protection removed and is carried in an 
open conduit entirely exposed, without a good condition 
of drainage, such as appears in Boston, where oftentimes 
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in spring the water will collect in pools six or eight inches 
deep, it is useless to construct poorly or cheaply. You 
have got to put the money into the ground if you are going 
to have a system economical and free from accidents. 

You ask : Would you use electricity on a line oe 
six cars ? If I were youand I believed in electricity I woul 
certainly use it, as it would be more economical in that 
case than horses. 

Mr. Cleminshaw asked what would be the cost of a 5 or 
10 horse-power motor. 

Mr. SPRAGUE: Iam not here to say what the price of 
motors is. Butin plants of that kind there are four ele- 
ments of cost; there is the steam plant, the dypamos, the 
apparatus which carries the electricity to the motors, 
whether it be overhead line, conduit system or storage 
battery, and finally the cost of the motors themselves. 

As regards the probability of this application of elec- 
tricity, I may instance the fact that we have now under 
way acontract at Richmond on which eleven miles of 
track are being equipped with forty carsto be operated with 
overhead line. The grades run as high as eight per cent., 
although ordinarily I do not favor going above six per 
cent. where I depend upon the rails for adhesion. This 

lant is to be operated from a power station which has 
en specially put in for it. 

In the matter of handling excessive grades, it seems to 
me inadvisable to subordinate an entire system to a capa- 
city which is necessary to climb some one grade which 
will occur. It would seem as if it would be advisable to 
use an independent motor or cable at the point where the 
grade occurs. For instance, if the ordinary grades on a 
line run two or three per cent., and there should be for a 
short distance a grade of seven or eight per cent., then 
instead of subordinating that entire line to this fact and 
putting on motors unnecessarily heavy for all ordinary 
conditions of work on the cars, it would seem advisable 
to equip the line for its nominal duties and at the exces- 
sive grade put in some additional source of traction. This 
would be found to te cheaper and more satisfactory. 

Mr. Thurston says: ‘‘ You have given some of the 
disadvantages of the ccnduit and storage battery systems; 
are there none to the overhead system ?” Unquestionably 
there are. There is, as I have said, the unsightliness of all 
overhead wires; there is of course the possibility of a wire 
breaking, but if properly put up this ought not to vecur. 
It must not be understood that [am here to promote or 
to advocate any particular system. lam just as firma 
friend as any one can be of the storage battery, and hope 
just as much for its success as any one can, but I do not 
want to take the position of claiming more for any system 
than it can in honesty hold. 

In regard to putting the motors upon cars, it would 
seem to me that, although greater care must be exercised 
in the construction of the motor, the proper place for it is 
under the car, out of sight. My own opinion and experi- 
ence is that each axle should be equipped, in the case of a 
four-wheel car, and each truck, in the case of an eight- 
wheel car. Both because of the increased traction. 

Not only ought they to be equipped but independently 
equipped, because in this way greater traction and much 
greater certainty of operation is secured on the track in 
bad con sition, and especially in order not to obstruct the 
track because of any accident. Of course the object of 
every one should be to make as little change as possible in 
























25 cars in parallel on a double track he would use g inch 


copper for each. conductor, con 


necting them together so 

as to lessen the resistance and get the higher conductivity. 

The current per car he found to average about 10 ampéres, 

but it would now and then go ae as 25 or 30 
v 


ampéres. He used a potential of 


' An interesting paper was presented to the convention 


on Thursday afternoon by Mr. E. E. Ries on 


A NEW METHOD OF INCREASING THE TRACTIVE ADHESION 


OF DRIVING WHEELS, 
Mr. Riss said : 
‘* At the present time, when the question of subatitutin 
electricity for horse and cable power on street railways » 


receiving such earnest attention on the part of progressive 
railway men, the problem of obtaining the requisite trac- 
tive adhesion between the driving wheels of the motor cars 
and-the rails under all the various conditions of track and 
ance. This question, 
moreover, must be satisfactorily solved before any degree 
be looked for from the introduction of 
t street railway 
greatest obstacles 
hitherto encountered in applying motors, whether steam, 
compressed air, electrical or any other kind, to the opera- 
tion of street railways has been the difficulty of securing 
tween the driving wheels and track 
in wet weather, or when the tracks were covered with 
snow and slush, this being especially noticeable on 
than ordinary 
in nearly every large 
lines have 


weather is one of considerable import 
of success can 


electric motors upon our 
lines. It is well known that one of the 


sufficient adhesion 


railways having grades of more 


steepness, such as abound 
city. In this respect cable and _ horse 
always had the advantage because of the a 
the tractive force outside of the car itself a 


commonly 
motor car running with 


a city line of equal grade under the conditions na “ig 
ing adhesion by electro-ma; 


models. 


well known views in regard to uselessness of sto 


batteries for street railway p 
stréet railway purposes. 


cuctors. 


claimed that it possessed a liar fitness for tramway use. 





































; therefore, 
independent of the amount of friction or adhesion between 
the wheels and track rails. As the ordinary street car 
rails are necessarily level with the street surface, they do 
not permit of the same tractive effect as the elevated rails 
used on steam and suburban railways, and a 
ect ease during the winter on 
a suburban railway would make little or no headway on 


Mr. Ries then went on to describe his method of increas- 
etic devices, as described in 
our columns last week, and illustrated his remarks by two 


Mr. R. W. Blackwell addressed the convention on the 
subject of electric railways and gave expression to his 


urposes. He submitted, on 
behalf of the Bentley-Knight Company, the following 


ent: 
The Bentley-Knight Electric Railway Company begs to 
submit its criticism upon the use of the storage battery for 


No idea could be more attractive than that of a self- 
propelled car, carrying within itself its own energy—inde- 
pendent of any connection with line wires—and dispens- 
ing with expensive conduits and unsightly elevated con- 
On the advent of an apparently practicable 
storage battery, in 1881, all these advantages were claimed 
for it. Itshortly demonstrated its utter worthlessness as an 
adjunct to commercial electric lighting, but its promoters 


It has been paraded through every city of Europe, and bas, 











steam and dynamo plant in the generating station. 

There are additional losses in the storage system wh ich 
are less easy to compute, but which are hardly less se1i,y), 
than those mentioned. Twelve thousand five hundred 
miles are given as the life of a battery. Now .100 miles 
pe-dee in. nek on emer mileage for an electric car, so 


t the must be renewed, wholly or in part, ey. 
125 da wor teens times per year. hat onke 


i8 would 
cost it is impossible to say, but it is plainly a serious item, 
On the other band the depreciation of an overhead wire, 
or a conduit, aes ight, not more than 8 or 4 per cent, 
per annum. The of storage batteries is als 4 
very considerable item. To tranfer 3.200 lbs. into and out 


of a car two or three times a day is not a slight maticr, 


while the shifting and removal necessary to a le 
must be added to it. None but skilled labor could be cm 
taking care of the 


paved in handling, recharging and 
eries. That has been conclusively proved. 

2d. First Cost oF THE STORAGE SysTEM.—There is little 
reliable data on this point, but apenas a@ very moderate 
estimate upon it, it far exceeds that of the most expensive 
direct system. 

There should be at least three sets of batteries for ea:h 
car—a considerable increase in the motor capacity—80 er 
cent. more dynamo and steam plant in the generating 
staton, and twice the floor space, since each car must have 
a stand for charged and discharged batteries. This coulj 
not cost less than FR oe car, which is to be balanced 
against the conduit line conductors of the direct 
system. The cost of the latter varies, of course, with the 
number of cars per mile. Taking a well-known road in 
Boston, however, which has 700 cars and 70 miles of trac, 
there are 10 cars per mile which, equipped with conduit 
and conductors at $4 per foot. would cost $2,000 per car. 
As a matter of fact, one-fourth of this mileage could he 
opmepee with overhead wire at $2,500 per mile, which 
w bring the cost to $1,650 pes car, 

An important fact which we 
tation is that most existing roads must be equipped with 
new and heavier track to fit them for the weight of storaye 
cars. The present rail will stand an addition wf 1.600 Ibs, 
to each car, but not an addition of 5,600 Ibs. (The most 
widely advertised storage car run in this country weighed 
over 64 tons) These facts are plain and simple, and in 
view of them it is difficult to see how the introduction of 
the storage system can be seriously contemp! when 
conduit and elevated conductor roads on the direct system 
are feasible. As we have said before, the superficial 
appearance of the storage battery for street cars is 
very attractive. It is a simple electrical problem 
to charge a battery and run a car for an 
occasional trip. A boat equip with a battery has 
crossed the English Channel, while for lighting railway 
trains, where weight and expense are no object, and the 
work easy and constant, it bas a certain value, but for 
practical street car work, it has ju-t enough promise to 
make it a dangerous and insidious deceit. The sturage 
power, however, is a disease which users of electricity 
must go through as a child has the measles. The electric 
lighting interests went through it some years ago at an 
enormous expense, and to-day not one of the large electiic 
lighting companies is supporting the storage battery. If 
this paper, hurriedly written and far from complete, will 
in any degree mitigate the malady to the street railway 


sumed, but 80 per cent. added to the size and cost of the 


ave left out of thiscompu- - 


the recognized and accepted features of street cars, and in 
the application of motors to the cars absolute certainty of 
operation of axles, and flexibility so as to stand the shock 
of constant strains, should be sought after. 

While the convention was in progress on Thursda 
morning, Mr C. J. Van Depoele was called upon to ad- 
dress the delegates. He thereupon spoke briefly and for- 
cibly on 

THE ELECTRIC RAILWAYS IN AMERICA, 








to judge from press comments and ex parte statements, 
never failed to make most successful and startling exhibi- 
tions. The boom has now reached this country. and New 
York, Philadelphia and Boston have each been favored by 
the attention of the several inventors and their exploiting 
companies. Since the European experiments of 1882, lit- 
tle or no material progress has been made in the practical 
use of the storage battery for street car pu , and it is 
our belief. based on most careful investigation, that its 


interests, it will have attained its end. 









On Friday morning, by special invitaticn, the conven- 
tion, accompanied by the wives and daughters of many 
of the delegates, paid a visit to the works of what is to be 
known as the Electric Car Company of America. at 
Washington avenue and Twenty-third street. Mr, Wm. 
Woaarton, Jr., is at the head of this new and important 





To illustrate what had been, and could be, done, Mr. 
Van Depoele outlined the work of his own company, and 
his statements may be summarized as follows : 


Total power 
Location. Miles. Cars. Power. cost per day. 
Windsor? Ont........... 2 2 Steam, rented. $4. 
Detroit, Mich....... ... 2 8 Steam, rented. 6.00 
Appleton, Wis.......... 5 5 Water. 4.5 
Port Huron, Mich...... 5 5 Natural gas. 2.00 
Hcramtom. FR... 366s cces 41, 7 Culm. 7.00 
Binghamton, N. Y...... 514 6 Steam, rented. 10.00 
RM Mio ds a hs aes 4 6 Crude oil. 4.00 
St. Catherines. Ont.... 6 6 Water. 3.00 
Montg: mery, Ala,...... 13 18 Steam. 14.00 
SO oa, oUaN ee tek te 47 63 


In addition to these roads in operation Mr. Van Depoele 
has the foliowing under construction : 


Location. Miles. Cars. Power. 
SUM Ta Rise sok ve coerce 10 Steam. 

: i 7 \ 4und | loco. ; 
Ansonia, ‘ MS gos sh cones 34, 1 of hp. | Water. 
Ome FOO ios occas Ge D 10 Steam. 
aL et Re are ee pia 6 12 Steam. 


Mr. VAN DEPOELE stated that in no case did he reckon 
on less than i8 hours a day. In reply to various questions, 
he said he preferred one motor. It could be put on the 
front platform, where it could be seen and watched. In 
most Cases it was sufficient to connect up with the front 
axle, but where heavy grades had to be ascended they 
beited from that back to the second. As to protection of 
the overhead circuit, they now placed a guard wire. Of 
course if telegraph or telephone wires unprotected by light- 
ning arresters came in contact with the main, it was so 
much the worse for them and the office they ran from. 
The noise of an electric car was certainly no greater than 
that of an ordinary car, and should be less than that. The 
depreciation of the machinery was not in excess of 2 per 
cent. per annum if it was properly attended to. At Day- 
ton, O , part of the circuit would be conduited, the conduit 
being 9 inches above the cross-ties, giving a gentle slope, 
as in cable roads, so as to drain easily away from the con- 
duit. He thought a good conduit could be put in for 
$5 000 or $6,000 a mile. Speaking of grades, he mentioned 
that in Appleton there was a 10 per cent. grade, with a 
curve of 60 feet. Grades of 7 and 8 per cent. could be 
taken. provided there was a good sand box used. In 
Scranton they had grades of 7 and 8 per cent. As to 
trouble from sleet, etc., on the overhead conductors, he 
said that at first they had Anticipated great trouble from 
this. In Scranton, for instance, although they had side 
guards on the trolley to break the ice, on one occasion it 
looked pretty bad. But the difficulty disappeared as soon 
as the car started, as the current passed through the ice 
easily and the trolley kept to the conductor. Every now 

and then there was a little flash, but that was all. “With 























the enthusiastic promoters make. 


without recharging. 


renewal of the batteries or extensive repairs. 


ditional weight carried on the car. 
the motor on the car by 


charge the batteries, which, in turn, supply the motor. 
In the latter system the loss is conceded to be 35 per cent. 


calculation to make the loss inappreciable. It should 


never exceed 5 


system. 


A greater loss is entailed by the heavy load of batteries 


which the storage system car must carry. It necessitates 
a heavier car construction and a heavier motor, all of 
which adds to the weight. In practice two motors are 
often used. The additional weight entailed by the storage 
system easily reaches 4,000 lbs. per’ car. The motor and 
driving mechanism for a car, run under the direct system, 
weighs 1,600 lbs. The equipment where batteries are 
used is necessarily heavier on account of the added battery 
weight to be moved, but we will keep the same figure for 
both. A car weighs nearly 5,000 Ibs. In Boston (1886), 
the average number of passengers per car mile was 10, so 
that the average load may be put at 1,400 lbs. We then 
have the following summary: 


Storage Direct 
system system. 
OM i Nis elise AVE es 5,000 Ibs 5, Ibs, 
MOR, CO0i is deve kitsvetevarer ere 1,600 Ibs 1,600 Ibs 
Paspengers.........06seescreeresenes 1,400 Ibs. 1,400 Ibs. 
With, BOB: es i oe due bk avean sae Gi ct cy opoak 
12,000 Ibs, 8,000 Ibs. 


That is. 50 per cent. more power must be expended to 


propel the storage car, and 30 per cent. more power to 
overcome the loss cf conversion in the batteries, making a 
total of 80 per cent. greater cost for power than the direct 
system. This means not only 80 per cent. more coal con- 


radical structural difficulties cannot be overcome. It 
would be profitless to-discuss them here; nor will we dis- 
pute the allegations as to weight, efficiency, etc., which 









We will assume that the storage battery is beyond the 
experimental stage, capable of driving a car eight hours 
Granting the most favorable pre- 
mises, we wiil make a short practical comparison between 
the storage and ‘direct systems, both as to operating ex- 
penses and first cost. We will also assume that a set of 
street car batteries will weigh 3,200 lbs.; that they will give 
a return of 65 per cent. of the electrical energy expended in 
charging; that a set which will run 8 hours can be charged 
in 10 hours, and thata set will run 12,500 miles without 


Ist. Cost OF OPERATION.—T wo great losses are charge- 
able against the economy of the storage system, viz.: 
Loss in conversion of energy in the battery and the ad- 
In the direct system, 
electricity from the generating dynamo is transmitted to 
the line conductors. In the 
storage system, electricity from the dynamo is used to 


In the former system, it is a matter of simple arithmetical 


per cent,, however long the line. This 
leaves a difference of 30 per cent. against the storage 


enterprise, which bas the advantage of enjoying the ser- 
vices of Mr. Anthony Reckenzaun, and which controls the 
patents of Mr. R. M. Hunter and others. The company 
intends to build its own motors and storage batteries at 
these works. and to —- cars there for electric railways 
of every description. On a part of the grounds a large 
circular track is laid, with sharp curves and heavy 
grades, and here the merits of the various cars are to be 
demonstrated. On the present, occasion, the company were 
shown a car intended to run with overhead connection, 
and were given frequent rides around the track in the car 
equipped with Sp motor and Electrical Accumu- 
lator cells which bas been in such successful operation for 
the last two or three months. A fine new car, witb twin 
Reckenzaun motors and worm gear, driven by E. A. 
cells, was near the point of completion, and an 
effort was made to run it before the visitors left; but the 
car switch, imported from England, was found very de- 
fective, a section burning out before the test could be 
made. Later in the afternoon, the switch was repaired 
and the car made some excellent trips; so that the street 
car men before they left on Saturday were able to sec 
bow easily arenes: could be thus applied and handled. 

A sumptuous lunch was provided by Mr. Wharton at the 
works, and both he and Mr. C. A. Richards, in speaking 
during the lunch, renewed the expression of their conti- 
dence in storage cars. Mr. Wharton said he did not fev! 
* sanguine” on the subject, but “ certain,” and that in 
taking part in the revolution now going on in street rail- 
way work he preferred to be in the front and to lead, even 
if alone. His remarks were exceedingly well received. 

_————_-—_aor |] oo Se ____—___ 

Another Injunction.—Judge Thayer, of the United States 
District Court at St. Louis, has enjoined Rose & Rein from the 
manufacture of telephones, which the firm had been selling ¢x- 
tensively in the West and Southwest. 

New York City.—Mayor Hewitt, as a member of tre Sub 
way Board, bas reached the point of protesting against more cov- 
duits for the present, because ‘ this continual tearing up of tle 
streets had come to be an intolerable nuisance.” 

The Cleveland Motor Company, Mr. C. A. Brayton, 
president, and Mr. UC. L. Wright, manager, announces that it has 
bought out the Cleveland Electric Motor Company. Its mai 


’ | office will be at 406 Broadway, this city, and its factory iu New 


Jersey. It will build motors from one-half to 25 h. p. 

A Pool Suit.—A dispatch of Oct. 28 from Paris says: * + 
suit has been begun by the Anglo-American and Direct Calle 
compaies against the French“Cable Company demanding da‘ 
ages because the French company withdrew from the cable po!. 
or the return of $1,200,000 which the French company received 
from the pool in excess of its earnings, The suit comes before 
the Paris Tribunal on Tuesday.” © nae 
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The Ries “ Combination” Conduit for Electric Street | manholes are provided for gaining access to the ducts or | will remain in its position, From the position of the indi- 


' Railways. 





Foreseeing the time when electric street cars will take a 
ominent place in urban passenger traffic, and taking 
into c wasideration also the growing antipathy to overhead 
wires in jarge cities, Mr. Elias E. Ries, of Baltimore, Md., 
has recently designed a “* combination” conduit, in which 
provision has been made for the requirements of both the 


el 


pr 


asses of service above mentioned. 
The conduit, which is shown in perspective in Fig. 1, is 





tubes, and for making connection between the conductors 
or wires carried in the main conduit and those of branch 
or distributing conduits at street intersections. The in- 
terior of the paper ducts is perfectly smooth, and the ad- 
ditional expense for providing and laying them is claimed 
to be comparatively slight, so that in localities where the 
burying of overhead wires is receiving consideration, this 
class of conduit finds a use. 

Owing to the novel form of current collectcrs employed 
in the Ries electric railway system, the depth of conduit 


eB stot g- #7 





FIG. 1—THE RIES COMBINATION ELECTRIC CONDUIT. 


drawn partially exposed, to illustrate the construction and 
arrangement. In Fig. 2 is illustrated a form of bracket 
for a double-track railway, cast in a single piece, and hav- 
ing flanged openings for the reception of wire ducts, 
pneumatic tubes, etc. 

This view also shows the conduit channel with its con- 
taining supply-conductors, and the arrangement of the 
track and slot rails. Fig. 3 shows an ordinary cable rail- 
way conduit, provided with electric railway conductors, 
arranged in such a manner (with respect to the cables and 
grips) that the conduit may be utilized simultaneously by 
beth systems. This construction is of importance where 
an electric railway is required to turn into a street already 
occupied by a cable conduit. 

As will be seen in Fig. 1,the supporting brackets are placed 
in a shallow trench at intervals of four feet apart. and rest 
upon cross-ties of concrete in order to insure a solid founda- 
tion. These brackets bave a flanged central opening 6. 
furming the conduit channel, and on their upper surface 
they are recessed for the reception of the track and slot 
rails, respectively. The track rails are of the girder type, 
and are self supporting between the brackets, and they are 
secured in place by a locking plate 16, so as to permit of 
renewal without disturbing the conduit structure. The 
width of the conduit slot, which in this system is one-half 
inch, can be regulated by means of the adjustable tie bolt 
i. The construction is such, however, that no perceptible 
variation in the width of the slot, or in its distance from 
the rails, is possible. 

The walls of the conduit opening are provided with un- 
dercut recesses that serve to hold insulators 12, which 
are secured in place as the construction of the conduit 
progresses, Within these insulators the supply con- 
ductors 13 are afterward inserted, these 
conductors being free to expand and 
contract by reason of the * slip-joint” 
support thus formed, while at the same 
tine they are sufficiently rigid to bear 
the pressure of the current-collecting 
Wheels that travel in a horizontal po- 
sition between the two conductors. The 
‘ouduit channel is provided with drain- 
age outlets at proper intervals, and the 
brackets have depending ribs 17 that 
‘erve to deflect any water that may 
“n'er tae conduit slot and cause it to 
(rop clear of the conductors 13. It 
Will be noticed that the conduit brackets are cast with 
4 series of flanged openings 10 at both sides of the con- 
(vit channel,. These openings serve as a support for paper 
‘thes or duets that are prepared in a special manner and 
'\pregnated with asphaltum to render them moisture and 
&' proof, These tubes extend from the centre of one 
“racket to the centre of the next so as to form practically 
“c\lnuous tubes, and are hermetically sealed with liquid 
“phalt poured around a joint of special construction 
formed upon their ends, When the tubes between two or 
‘iore brackets are in place the space between the brackets 
“nd around the conduit channel is filled with a suitable 
“ethent or concrete, which securely imbeds and protects the 
‘ubes and serves as a support for the paving blocks, thus 
‘aking an extremely smooth, solid and durable road-bed 
and street surface. At intervals of one or two blocks, 





ee 
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channel necessary is but 6 inches, and the entire depth o! 
the conduit shown in Figs. 1 and 2, measured from thx 
street surface, does not exceed 18 inches, which reduces 
the cost of the same and obviates the various underground 
obstructions common to deeper excavations. 

It will be apparent that the wire ducts are not essential 
to the conduit, but may be omitted in localities where 
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they are not required, without interfering with the general 
construction shown. 

Mr. Ries, we understand, has devised a number of con- 
duits differing in many respects from those form 1g the 
subject of the present articie. which are specially adapted 
to the requirements of different localities and systems of 
operating. A special feature of all these conduits is that 


cator itis possible to determine whether lightning has 
passed through the conductor. In order to restore the 
apparatus to its original condition the indicator is turned 
back, the plate liberated and again suspended, It is stated 
that several hundreds of these appliances are already in 
use, 
ne Der em 

Notes on the American Institate Electrical Exhibition. 


We continue below our notes un the displays at the 
Electrical Exhibition. 
STANDARD UNDERGROUND CABLE COMPANY. 
The Standard Underground Cable Company make a very 
neat and attractive exhibit, including all the well-known 
lead covered wires and cables for electric light, telegraph 


and telephone purposes. They show specially a section of 


200-conductor cable made for the Chicago Telephone Com- 
pany, 19-conductor for the Western Union Company, 
New York, and 30-conducior for the same company. 


THE BUTZ HEAT REGULADOR. 


The Butz thermo-electric regulator, which was described 
in our columns recently, is exhibited by Messrs. J. H. Ben- 
ham & Co.,of this city. There can be seen a Boynton furnace 
to which the regulating motor is attached and from which 
wires lead toa thermostat. Near the latter is placed an 
adjustable gas bracket so that the flame can be brought 
near the thermostat. When this is done the thermostat 
closes the ** hot-circuit” and the regulating motor makes a 
half revolution, which checks the draft eo that the con- 
sumption of fuel is retarded. When the thermostat has 
again been cooled sufficiently to bring it over to the ** cold 
circuit” contact. the regulator attached to the furnace 
again makes half a revolution so as to open the damper 
and admit a full draft to the furnace. Visitors are much 
interested in the simplicity of the apparatus. 


THE BALDWIN GAS ENGINE, 


While we are probably near the time when electricity 
will be generally available by distribution from central 
stations, its advantages, especially for illumination, are 
such that many private individuals prefer to install their 
own power plant for driving the dynamo. A very .neat 
iustallation of this kind is shown at the exhibition, where 
a Baldwin gas engine of 4 bh. p., exhibited by. Otis 
Brothers & Company, drives a Weston dynamo, lighting 
up 32 16 c. p. lamps, The visitor is at once struck with 
the entire absence of noise in the running engine. The 
latter takes gas, and gives an explosion at each revolution 
so that the speed is very constant, as shown by the steady 
brilliancy of the lamps, which are suspended from a can- 
opy over the exhibit. The regulation of the engine is well 
provided for and a novelty in itis the method of igniting 
the gas inthecylinder. For this purpose a very small 
current is taken from the dynamo sothat no flame is nec- 
essary. For starting, however, when the dynamo current 
is not available, a small magneto machine is employed, 
but this is disconnected as soon as the machine is up 
to speed. The engine is said to be very economical of gas. 


—_—__-———- -- aero DS) 2 ___—__—- " 


The Dissolution of the Van-Electric Company. 





The following special dispatch from Washington of Oct. 
12 reveals an interesting state of affairs in the Pan-Electric 
Telephone Company : 

The suit of J. Harris Rogers vs. Augustus H. Garland 
etal. is No. 38 on the calendar of the Supreme Court of 
the District and will probably be reached before many 
days. It will be remembered that Mr. Rogers, of Pan- 


they are interchangeable ; that is to say, the distance be- | Electric notoriety, brought a suit in the Equity Court here 
tween the supply conductors and their depth below the| last winter,against Attorney-General Garland, Senator 
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FIG. 2._THE RIES COMBINATION ELECTRIC CONDUIT. 


| street surface ig the same in all cases, thus permitting 

motors of one railway to run with equal facility on to 

another line provided with a different class of conduit. 
—_———_—_—_o+0 2 0+ 


Lightning Conductors. 


The Elektrotechnischer Anzeiger describes a method 
patented by Messrs. Hoyer and Glahn, of Schénebeck on 
the Elbe, who use an insulated copper wire introduced into 
the conducting apparatus and wound round an iron core. 
Over the core is suspended a magnetized steel plate. The 
latter communicates with a registering appliance, by which 
its movements are recorded. When a current of electricity 
passes through the conductor the iron core becomes mag- 
netized and attracts the corresponding pole of the plate. 
After the cessation of the magnetic action the small plate 


| Harris, Casey Young, General Johnston and J. D.C. At 
kins. praying for the dissolution of the Pan-Electri¢ Tele 
phone Company. Mr. Garland filed an answer to Mr 
Rogers’ bill, surrendered his stock to the court and joined 
with Rogers in praying for a dissolution of the company 
and a settlement of their accounts. The council for the 
other parties, however, although it is said that Mr. Gar- 
land urged them to follow his course, filed a demurrer to 
Mr. Rogers’ bill, and when the case came up for trial be- 
fore Judge James the demurrer was sustained, and Mr. 
Rogers was informed that he had no case. An appeal was 
taken to the Court in Banc, or Supreme Court of the 
District. The case will come up on the appeal very soon 
now, and owing to the prominence of the parties con- 
cerned, it will attract general attention. 
In a recent interview Mr. Garland talked very freely 
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about the matter. ‘‘When Mr. Rogers,” he said, ‘“‘brought 
his suit for the dissoluticn of the Pan-Electric Company I 
was very willing to join in his prayer. I accordingly did 
so and surrendered my stock or interest in the company to 
the court, washing my hands of the affair. Since then I 
have paid no attention to the matter. I understand, how- 
ever, that counsel for General Johnston and others filed a 
demurrer to Mr. Rogers’ bill, which was sustained by the 
court. I do not know how the appeal will be decided. So 
far as I am concerned, having surrendered my interest to 
the court, I have given it no further thought.” 
_—_- sr 2] oo ______—-—- 
The Advantages of Gas Companies Engaging in the 
Electric Light Busizess.* 





BY E. J. KING, JACKSONVILLE, ILL, 


That the electric light must either be looked upon asa 
rival interest and active competitor, ora part of the gas 
undertakings of this country can no longer be doubted. 

[ take it that your committee, in assigning me this 
subject, had in mind the discussion of the question whether 
or not the advantages that gas companies may have over 
all others are such as to warrant them in the necessary 
outlay for the installation of a plant. with not only the 
possibility but probability of competition. 

From the number of companies “‘ joining the ranks,” 1 
think it has been decided that it may be considered a 
legitimate part of our business. That with a properly con- 
structed plant, conducted on business principles, it can be 
made a profitable investment, I no longer doubt. 

In a reported interview with a manager of a large 
electric light system, he is quoted as saying that he did 
not advocate the policy of selling to gas companies, as they 
would not endeavor to push the light as others would who 
depended solely on this light for their business. It seems 
to me that he could not have looked very far ahead, for 
when gas companies shall have taken hold, and made it a 
part of their business, he who has courted their trade will 
certainly come out in the lead. 

I do not believe that electricity is to drive gas for il- 
lumination out of the field, and that we can be comforted 
by knowing that our existing plant is to be devoted ex- 
clusively to ‘‘ sending out” fuel. I do believe that there is 
a place for electricity, and we, as gas men, are the proper 
ones to supply it, and that the time is coming when it 
will be so considered by all. 

There is a good deal of phil:.sophy in the reply of a cer- 
tain gas man who was asked if it were true that his com- 
pany was going to enter the electrical field. He replied, 
** Yes, and I should not be surprised if we were selling 
coal oil before long. We are in the light business.” 

So far the competition of electric light has not seemed 
to diminish the use of gasto any extent; in fact, most com- 
panies report not only the average but even a larger in- 
crease than usual in their ** send out.” 

If the use of electricity continues to increase as it has 
in the last few years, wiil this always be true ? 

In our section of the country the are light has almost 
superseded gas for street illumination. 

All buildings in course of construction of any size or 
importance in the various cities of the country are being 
wired for incandescent lighting. The rt comes that 
all manufacturing establishments supplying electric light- 
ing material are far behind their orders. 

all this mean that after six or seven years use it 
has been found urprofitable to engage inelectric lighting, 
or that the demand is growing less ? 

Undcubtedly there have been failures and unprofitable 
investments in this field, but has it been the rule ? 

I certainly have heard of no gas company that bas tried 
the experiment and failed. 

Now let us see what advantages the aveiage gas com- 
pany may have. . 

First. | would say in saving on cost of installation. The 
probability is that all companies can find the small piece 
of ground necessary, on the property they own, and may 
be sufficient room in present buildings by rearranging and 
economizing in space. For necessary foundations a grout 
made of old retorts, old fire-bricks and refuse of various 
kinds broken to the proper size can be utilized with spent 
lime (which is almost as good as cement for this purpose). 

Second, the saving in expense of management cannot be 
questioned. That with the force necessary a part of the 
gas plant fewer new men will be needed must be ap- 

arent. 

Third, that gas companies have a certain amount of re- 
fuse that would otherwise be waste which can be used for 
fuel. For instance, coal dust. coke breeze and more or 
less coke that can be secured by screening their cinders. 
All these we use on ordinary grate bars with the help of 
a Parsons blower. If afurnace adapted more especially 
for this kind of fuel, say something on the plan of our re- 
generative or recuperative furnaces made to supply a bat- 
tery of boilers were used, the expense might be reduced to 
aminimum. Many are using the ‘Jarvis setting” to 
good advantage. Burners for using oil and tar are also 
being perfected. Possibly when prices for tar are such as 
have obtained in many parts of the country during the last 
few years, it might be found profitable to make light of it. 

Lastly, fuel gas, Who can realize the possibilities and 
advantages that gas companies may have over all com- 

titors when they shail be able to use for fuel or directly 
in the engine a gas that shali cost them but from two to 
three cents per thousand cubic feet? This, you know, we 
are promised. 

In several discussions in our Western association it has 
been argued that interest on the proportion of value ab- 
sorbed from the existing gas plant in construction, and its 
proportion of the expense of managing, etc., should prop- 
erly be charged up to electric light, which would decrease 
the reported per cent. of profit. Grant this to be true, but 
would you not then have another advantage to gas com- 
panies, in that their expenses would be decreased just so 
much, the result to the stockholier however being just 
the same in dollars and cents? 

Now may it not also be an advantage to the consumer ? 
It has been the history of gas companies that they have en- 
deavored to furnish gas at as low a price as possible in jus- 
tice to themselves, the *‘ dollar mark” being the dream, 
May we not expect them to carry the same policy into 
any new departures? 1 know this to be the feeling of the 
directors of the company I have the honor to serve. 
Taking hold of the electric light when a local company 





* Read before the American Gas Light Association, New York, Oct. 
20, 1887. 
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had made a failure of it, they have reduced the from 
$12 and $15 a month for an eleven o'clock to from 
$6.25 to $8 for a twelve o'clock circuit. What ro ght at 


Snare 


the country without competition is selling an arc 
this price? What company can do so eS 
ight plant, 


dividends with only a 638-1 it bea nd 
company? Is it not true also that men educated to- 
business the 


of furnishing light will understand necessi- | . 


ties and wants of their patrons better than men who have 
suddenly entered a new field ? 
The tendency of the day is to trusts and combinations 
generally with the understanding that a great saving may 
be expected. How truly this may be applied to the ques- 
tion we have now under consideration. I have corre- 
sponded with and talked to quite a number of the members 
of gas companies who have made such a combination, and 
in no case have I heard them complain that they had 
made a mistake. There are no doubt many other advan- 
tages that might be claimed which have not occurred to 
me, but I believe that those which I have enumerated are 


sufficient to make an electric light t « profitable in- 
vestment to gas companies when to ot not so favored 


it would prove an absolute loss; at least this is true in 
small and medium-sized cities. 





Daft’s Method of Starting Electric Motors. 


The fact that when the armature of an electric motor 
while at rest offers comparatively little resistance to the 
current makes it necessary to provide means for prevent- 
ing the destruction of both motor and generator when the 
former is thrown into the circuit and before it has attained 
a speed to generate a sufficient counter E. M. F. In order 
to avoid the difficulty thus encountered, Mr. Leo Daft 
some time ago devised an arrangement called a ‘* limit 
switch,” which has already been decribed in our columns.” 
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DaFt’s METHOD OF STARTING MoTors. 


This switch operated so as to insert a resistance in the 
circuit of the ermature of the motor when the latter was 
started, and was so arranged as to cut out the resistance 
when the motor had gained sufficient speed to generate an 
appreciable counter E. M. Y. This switch was desigaed 
for a plain shunt-wound motor, but in the machines now 
constructed by Mr. Daft a compound winding is em- 
ployed. In the new arrangement the series coil of the 
field magnet is included in the circuit of the resistance- 
coil of the limit-switch wl.en starting, and after a suitable 
counter electromotive force has been developed in the 
motor, the series coil of the field magnet, together with 
the resistance coil of the limit switch, is cut out of the cir- 
cuit, and the motor continues to operate as a pure shunt- 
wound machine. 

The method employed is illustrated in the accompany- 
ing diagram, the switch G being essentially the same as 
that already described by us, with a slight modification to 
adapt it to the new winding employed. In addition to the 
binding post 1 and 3 employed in the first form a binding 
post 2 is used, which is connected with the resistance X. 


The motor, as will be seen, has a series or primary coil H|C 


and a shunt coil J on the field magnets: 

The circuit from the generator F at the central station 
is led to the binding post 1 of the switch and to post A on 
the motor. There are two more binding posts Band C 
upon the motor. The one B is connected to the brush D 
and che other C is connected with the series coil H, Be- 
sides this, post 3 is connected with post B and post 2 with 
post C, At brush D terminate one end of each of the 
primary and secondary coils, and the other end of the sec- 
ondary coil is connected with brush EF. The circuits 
through the apparatus can thus be easily traced. 

If the crank of the limit-switch is turned so that the in- 


a 


* See Tue Execruical Wor.p, May 22, 1886, 
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dex will be at the point marked, “off,” the contact-strip: in 
the limit-switch will be on an ins ng s*°ction of the cam 


‘and the circuit will be broken. But if the crank be tu: neq 
to bring the contact springs upon metallic sections of th, 
cam the circuit will be closed and the motor will operate 
as a compound machine, the circuits being as follows : 
through the switch and resistance-coil X to binding.-| os 
2and C, through primary coil A of the field-magnet ‘5 
brush D, through the armature, brush Z£, binding-posi A 
and back to the generator F. At the same time there wi] 
be a branch from brush D through the secondary coil / 
brush EZ. If now the handle of the limit-switch be furt jer 
rotated until the index reaches the point marked ‘‘On,” (he 
motor will during this time continue to operate as a cv. 
pound machine, and by the time the pointer the 
mark ‘‘On” a considerable counter electromotive force 
will have been developed. When the pointer reaches the 
mark ‘‘ On,” the contact-springs will bear upon an insula‘. 4 
metallic cross-strip at the highest point of the cam, and 
the circuit through the resistance coil X will be broken 
and the series coil of the motor simultaneously cut 01. 
The circuit will now be from the generator to binding. 
post 1, through the limit-switch to binding-post 3, and from 
there to binding-post B of the motor. From this point tic 
circuit proceeds to brush D through armature, brush £, 
binding-post A, and back to the generator, while a shut 
from D to E, including the secondary coil of the motu, 
will charge the field. magnet. The motor then continucs 
to operate as a pure shunt machine. : 


—_—_orr 2 oo 
_ Meeting of the New York Electrical Society. 


A meeting of the New York Electrical Society, the 
Electrical Section of the American Institute, was held at 
the American Institute Exhibition on Thursday, the 20th 
inst. Before proceeding to inapect the Electrical Exhibi- 
tion the members were addressed by the President, Mr 
J. M. Pendleton, who opened his remarks by referring to 
the fact that instead of the 7,500 square feet, and the 250 
h. p. boiler capacity originally requested from the Ameri- 
can Institute, it had been found necessary to ask fora 
supplementary 10,000 feet and 300 h. p. Notwithstanding 
this large accession to the requirements of exhibitors Mr. 
Hull, the General Superintendent, had been equal to the 
task of successfully meeting every contingency. 

As an educational medium it was impossible to esti- 
mate the value of the present exhibition, and in this re- 
spect the Cuttriss recorder, Prof. Elihu Thomgon's 
electrical welding method, and other exhibits, had each a 
special bearing which would be far more effective and 
lasting than all that had been written concerning them. 

In defining the progress of electricity Mr. Pendleton 
spoke of this as the Electrical Age in contradistinction (o 
the ages of stone, of bronze and of iron, and by way of 
confirmation drew a comparison between the year 1537, 
prior to which the lightning conductor was probably the 
only instance of the practical application of electricity, 
and the present day, when electric motors, electric rail- 
ways, electric lighting and the numberless applications of 
electricity in everyday life not only show what has been 
done, but also indicate the marvelous developments that 
are in the near future. 

The historical exhibit of the Society was one posses-ing 
rare interest for all classes. It contained a portrait of 
Benjamin Franklin painted by Sully, some of Franklin's 
original apparatus and many other valuable contributions, 
for which the society was indebted to the kindness of the 
Franklin Institute, of Stevens Institute, of Prof. P. H. 
Vander Weyde and others, and the Committee on Ex- 
hibits had largely contributed by their energy to the suc- 
cess of the display. 

The President paid a tribute to the usefulness of the 
American Institute, and referred to the progress of the 
Electrical Section as most gratifying, and to its prospects 
as fullof encouragement. He concluded by requesting 
the members present to register their names at the Histori- 
cal Exhibit, out of compliment to the committee. 











Gas Companies and Electric Lighting. 


The various gas companies of the United States are con- 
sidering very carefully the question of combining electric 
lighting with their gas plant. Many of the companies 
have already accepted the situation and have now become 
earnest advocates of a combination. We have been fur- 
nished with the following gas companies that have adopted 
the American system of electric lighting : 





B line Gas Co., Brookline, Mass............-..-+-+ 150 lights. 
Ci Gas Co., Jacksonville, Fla.... ...-......-06+ 100 * 
St: Paul Gas Light Co., St. Paul, Minn... .......... 500 “ 
itizens’ Gas Co., Jackson, Tenn... —.-. . 2s eee eee. 50 . 
New Albany Gas Co., New Albany, Ind.............. 50 * 
Citizens’ Gas Co., Orange, N. J... eee eee cere ee terees 50 
Columbus Gas Co., Columbus, Ind........... .....-. 50 
Giens Falls Gas Co., Glen Falls, N. Y............4--- 100 ° 
Halifax Gas Co., Halifax, N. 8... 0:e:csccseeeerecees 100 f 
Meriden Gas Co., ON To cr ekus caged abou 150 
Oswego Gas Co., Oswego, Me SUNS ee 85 
Paris Gas Co., Paris, Texas. ......-5..ccescccscrenees 35 
Portsmouth Gas Co., Portsmouth, Va..........-.+-.+ 100 * 
Saratoga Gas and Llectric Light Co., Saratoga, N.Y. 175‘ 
Schenectady Gas Co., Schenectady, N. Y........-.. . 85 c 
Seattle Gas Co., Seattle, atngnan Territory.. .... 100 
Tacoma Gas Co., Tacoma, Washington Terriwry..... 50 


The majority of the above companies find the « lectriv 
light working so satisfactorily and so much more profitable 
in connection with gas than at first anticipated, that they 
are now contemplating increasing their arc light apparatus. 


\} 
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NEW YORK NOTES. 


OrFick or THe ELectricat Worzp, : 
New Yor«, Oct. 24, 1887, 

| hear that the enterprising firm of Knapp & Hague, 52 Fulton 
etrect, have been appointed New York agents of the Campbell 
Electrical Supply Company, of Boston, who are the manufact_ 
urers of the well-known Campbell line wire. 

The Shaver ** Standard” telephone is thé latest production of 
Mr, George F. Shaver, of acoustic telephone fame. The Shaver 
Corporation, of 157 Broadway, are offering this new instrument 
as the latest and best of Mr, Shaver’s inventions in this line. It 
consists of two concave nickel discs, about 8 inches in diameter, 
praved together so as to leave a cavity or hollow, which is filled 
with another dise of “insulating” material capable of re- 
sisting any strain. Each outer disc bas a hole in it. At 
one hole the mouth is placed, and the other receives a 
tube, which allows the telephone to be placed at any angle and 
through which the conductor is carried. The inner disc is left 
solid. A button over a wasber is put on the transmission side, 
and the wire is connected to it on the opposite side. The corpora- 
tion has also a new electric typewriter of Mr. Sha ve1’s design, and 
a number of otber specialties. Mr, Andrew Powell is the presi- 
dent, Mr. F. H. Walker, secretary and treasurer, and Mr. Shaver, 
vice-president and general manager. 

The Edison light is to be installed in the new Broadway Thea- 
tre, Mr. H. A. MeLean having secured a contract for 1,100 
lamps of 16¢.p. Mr. C. A. Benton bas secured another order. 
from the Utica Insane Asylum, where 1,000 lights are to be put 
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Mr. J. Hutchinson, the well-known general manager of the 
Edison United Manufacturing Company, was married on October 
19 to Miss Jennie Torriani, at Oceanic, N. J. 

Speaking of marriages reminds me that on Oct. 15 Mr. W. A. 
Vail, the superintendent of the Law Telephone exchange at 140 
Fulton street, was married to the daughter of Mr. Rotert Brown. 
of the Metropolitan Telephone Company. The happy pair went 
South, and 1 understand that on bis return Mr. Vail will have bis 
duties very largely increased, becoming superintendent for the 
exchanges generally. Other changes will be made in the com 
yany, I hear. Mr E. Eckert is to superintend the important de- 
partment of private lines, Mr. J. A. Seely will bave the electrical 
work to look after,and Mr. Helvin, of the Baltimore & Ohio 
Company, comes into the construction department. 

Mr. H. F. Holloway has charge of the Eastern department 
lately opened by the Akron Iron Company at 89 Park place, 
where he is carrying a full stock of steel rim pulleys, Brock 
friction clutch pulleys, couplings, bangers, Norway iron rivets 
aud power transmitting machinery in general. 

I hear that the Standard Underground Cable Company is now 
making a specialty of the manvfacture of « fice wire and a new 
form of underwriter’s wire, for which strong claims are put 
forward, ; 

Chas. A. Schieren & Company report sales of Jeather link belt 
during the past week to the following: Dover Electric Company, 
Dover, N. H.; the Wilmingtcn City Electrical Company, Wil- 
mipgton, Del.; W. B. Thom & Company, Haverhill, Mass. ; 
Chicopee Manufacturing Company, Chicopee Falls, Mass.; Hart 
Lot Paper Company, Hart Lot, N. Y. 

The Sua of October 23 gives an interesting popular account of 
the new telephone exchange for this city, and it says that in a 
few days 129 girls will be **helloing” there. In regard to the 
long distance business, it remarks : ** The long-distance tel«phone 
system is now principally used by manufacturing and other com- 
panies who have offices in this city and factories or branch offices 
in other cities, The Pennsylvania Railroad bas a_  spe- 
cial wire, which it can use at any time and call up 
any of its numerous employés on different sections 
of the road. The Meriden companies use them to transact all the 
business between their offices here and their factories in Meriden. 
tates are fixed according tothe amount of business a subscriber 
thinks he would wish to transact. For instance, the Ansonia 
Brass Company pays for what is cailei a third of an hour. It 
has the privilege of talking ten times a day over a certain wire for 
twenty minutes each time. To conform to this arrangement the 
messages to be sent are kept as memoranda till their turn comes 
to talk, and then they cail the men in the factory for who there 
are instructions and give them to them.” 

Recently I had occasion to inspect the factory of Messrs. 
Einbigler & Adler, 438 and 435 Seventh avenue, in this 
city. This firm, beside being eugaged in the manufacture of 
specialties in bronze, brass and iron, devote considerable atten- 
tion to electrical work and manufacture gas-lighting apparatus 
and the Einbigler stock exchange annunciatois. The latter appa- 
ratus was shown to me in operation, and is quite ingeniously got- 
ten up. Where a large number of stocks are listed it becomes 
necessary to economize as much as possible in the space occupicd 
by the annunciator board, so thai a single glance can easily take 
in all the quotations. In order to accomplish this object the Ein- 
bigler annunciator is so constructed that che drop constitutes the 
lower half of the figure, so that when closed the latter half folds 
over the upper half like the cover of a book. The drops 
are worked by push buttons, one releasing the lower half so as 
to expose the figure and the other button drawing the drop up 
and covering up the figure exposed. The magnet which effects 
these motions is constructed to give a specially strong pull, baving 
«cbt free poles and three armatures. The drop is of the balanced 
Blavity type, and requires very little power to operate it. An 
al nunciator board of this type is now in actual daily use at the 
New York Stock Exchange, and an addition of 340 drops is now 
o ‘ng made to those already in service. Messrs. Einbigler and 
Adler also manufacture house, hotel and burglar alarm annuncia- 
‘ors with the same type of gravity drop. 

Mr. T. A. Edison is quoted as follows in regard to his phono- 
E raph : “* After eight months of steady work I have made a com- 
‘nercial invention. My phonograph I expect to see in every busi- 
hess office. The first five hundred will, I hope, be ready for dis- 
‘ribution about the end of January. Their operation is simplicity 
''self and it cannot fail, The merchant or clerk who wishes to 
aoe 4 letter has only to set the machine in motion and to talk in 
: a voice and at the usual rate of speech into the receiver, 
Ww hes he has finished, the sheet or ** phonogram,” as I call it, is 
‘eady for putting into a little box made op purpose for the mai , 
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We are making the sheets in three sizes, one for letters of from eight 
hundred to one thousand words, another size for twenty-five words 
and another size for four hundred words, I expect that an arrange- 
ment can be made with the post office authorities, enabling the 
phonogram cores to be sent at the same rate asa letter. The re- 
¢. iver of a phonogram will put it into his apparatus, and the mes- 
sage will be given out more clearly, more distinctly, than the best 
telephone message ever sent. The tones of the voice on the two 
phonozrapbs which I bave finished are so perfectly rendered that 
one can distinguish between twenty different persons, each one 
of whom has said afew words, One tremendous advantage is 
that the letter may be repeated a thousand timesif nec- 
essary. The phonogram does not wear out by use. More- 
over, it may be filed away for a hundred years and 
be ready the instant it is needed. If a man dictates his will 
to the phonograph there will be no disputing the authenticity of 
the document with those who knew the tones of his voice in life. 
The cost of making the phonogram will be scarcely more than 
the cost. of ordivary letter paper. The machine will read out the 
letter or message at the same speed with which it was dictated. 
I have experimented with a device for enabling printers to set 
type directly from the dictation of the phonograpb, and think 
tbat it will work toa charm. It is so arranged that the printer 
by touching a lever with his foot allows five or ten words of the 
phonogram to be sounded. If he-is not satisfied with the first 
bearing, he can make it repeat the same words over and over 
again.” 

Litigation bas broken out afre.h in the old matter of the sale of 
the bankrupt Bankers and Merchants’ Telegraph Company to 
Edward 8S. Stokes, representative of the United Lines Company. 
This time the law yers are trying to find out what has become of 
1,501 shares of Pacific Mutual stock and 395 shares of Beard of 
Trade stock involved in the litigation, and which are said to be 
missing. The stock was placed some time ago, with the consent 
of the Farmers’ Loan and Trust Cumpany, iv trust of Lawyer 
Edward Lauterbach, to be returned when asked for. It was 
asked for when Judge Barrett, in a suit brought by Townsend 
Cox against Edward Stokes, granted an injunction restrain- 
ing the Farmers’ Loan and Trust Company from disposing of any 
of the stock. Mr. Lauterbach said that he was pained to say that 
he was unable to find the stock anywhere. On the 19th inst. he 
went before Judge Barrett, and formally explained that by his 
own neglig+ nce the stock had been mislaid, and offered to give a 
bond to both the Board of Trade and the Mutual Facific for the 
issue of new bonds in case the missing stock should be found after 
a fresh search for it. Judge Barrett said that the explanation 
was amply satisfactory, and ordered Stokes and his agents to de- 
liver over to the Farmers’ Loan and Trust Company, within ten 
days, either the old stock or new stock that should be issued to 
take its place. 

The Tucker Electric Manufacturing Company have had the 
follow'ng orders recently for the Mather. system: Paragon Silk 
mills, Paterson, N. J., 300 lamps of 16c.p.; Keasbey & Mattison’s 
mills (chemicals), Ambler, Pa., 500 lamps of 16c. p.; Tewksbury, 
Mass., Asylum, 500 lamps; Jacob New’s silk mills, New York 
city. 50 lamps. E. P. Gleason & Co. are to furnish some very 
handsome shades of floral design—lilies, morning glories. etce.— 
for lights on and in the fountain at the Electrical Exhibition, 
The Tucker Company are also very busy on burglar alarm and 
bell work for hotels and private houses. 

The Vitrite and Luminoid Company have just put on the mar- 
ket 100 volt 225-c. p. lamps for any system, in addition to their 
lamps of 6, 8, 10, 12, 16, 20 and 32 c. p., averaging frcm 3 to 4 
volts per candle. They have also some lamps 54 ampére 110 
volts. To their line of standard test instruments they have added 
some new current and potential indicators from R. E. Crompton 
& Co., of Chelmsford, England. A good demand is reported for 
the Cardew voltmeter. The company have also brought out some 
pretty coiored bulb 20 volt 8 c. p. lamps. W..T.-H. 





NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
Boston, Oct. 24, 1887. | 


Mr. W. E. Stow, formerly with the New England agency of 
the Sprazue Electric Railway and Motor Company, and at pres- 
ent a member of the firm of Messrs. Kimba]l & Stow, of Fitch- 
burg, Mas«. (electrical engineers, etc.), was in Boston on a busi- 
ness visit last. week. 

Mr. George T. Manson, traveling representative of The Okonite 
Com pany. of New York, has been interviewing bis many elec- 
trical friends and customers in Boston, devotiog several days of 
the past week to that purpose. Mr. Manson favored this office 
with a visit. 

Some time ago the Auxiliary Fire Alarm Company, of Boston, 
installed its system (already described in THe ELECTRICAL 
WORLD) in the Parker House. About a week ago, just after sun- 
set, one of the hotel porters discovered smoke in beavy volumes 
coming from the basement and started for the push-button near 
by, which immediately gave alarm at the office of Captain Fland- 
ers, of the fire department, who quickly summoned several fire 
engines to the scene of the conflagration. Although the fire was 
Lurning briskly and spreading rapidly in the hotel basement when 
the firemen arrived, which, by the way, was only a few minutes 
from the time the porter gave the first alarm, it required but little 
time and labor to extinguish the flames; thereby saving from de- 
struction one of Boston’s most popular hotels. Messrs. Beckman 
& Punchard are enthusiastic in their endorsement of the ‘* Aux- 
iliary” fire alarm system. 

The following item comes from an authentic source in Hyde 
Park, Mass. : 

The Committee on Electric Lights held a meeting on Wednes- 
day evening, Oct. 19. A communication was received from the 
American Electric Manufacturing Company, of New York, 
which set forth that the company was ready to sign the contract 
as prepared by the committee ; or, in other words, the American 
company agrees to furnish arc lights of actual 2,000 candle power 
each. It is expected that the contract will be consummated at 
the next meeting of the committee, Tuesday evening, Oct. 25, 

A dispatch from Weonsocket, K.I, under date of Oct. 19, 
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car on the street railway to-day. The gearing and contact ar- 
rangements of the car have been much improved, and the car 
now rups smoothly and easily. The highest speed reached was 20 
miles an hour. Regular trips will now be made,” 

Messrs. Sawyer & Blake, N. E. agents of the Sprague Electric 
Railway and Motor Company, report business in their line as 
beirg brisk, orde: s for the Sprague motor continually coming in. 

The project for running an electric railway between the towns 
of Attleboro, North Attieboro and Wrentham, Mass., is a settled 
fact. A company has been organized composed of leading citi- 
zens of the towns named, and the capital stock is stated to be 
$100,000. 

The French Cable Company gives notice that the lines of the 
Baltimore & Ohio Telegraph Company, having been purchased 
and now being operated in the interest of the Western Union, 
the public is advised to hand all cable messages intended for 
transmission via the French Atlantic cable to the Postal Tele- 
graph Company. To insure transmission messages should be 
marked “‘ via French,” which is not charged for. The rate to 
Great Britain, Ireland and France is 12 cents, and to Germany 
15 cents. 

On Thursday evening, Oct. 20, at the Central Congregational 
Church, Jamaica Plain, Mass., Allan V. Garratt and Mary Char- 
lotte Wilder were united in marriage by Rev. George M. Boyn- 
ton, in the presence of a large assembly. Several members of the 
Boston Electric Club—ot which body Mr. Garratt is the Secre- 
tary—attended the wedding and presented the happy couple with 
a handsome mantel clock. 

The stockho ders of the Schuyler Electric Company met last 
week in Middletown, Conn, and elected as directors Jobn N. 
Camp, Henry Woodward, O. V. Coffin and Seth H. Butler, of 
Middletown: C. N. Wayland, New York; C. E. Dustin, of Hart- 
ford, and Frederick Fosdick, of Fitchburg, Mass. 

Cards have been issued to the members of the Boston Electric 
Club requesting their presence at the next monthly meeting of 
that body at the club rooms, No. 66 Boylston street, cn Saturday 
evening, Oct. 29. 

The Electric Light Company, Winsted, Conn., has finished its 
dam at Robertsville Falls, witha tube or flume 250 feet long, 
with a fall of four feet to the 100, giving 2°O borse-power. 
The building for the dynamos will be finished in a few weeks, and 
and it is expected that the machinery will be in operation before 
Jan. 1, 1888. 

The annual meeting of the Edison Electric Iuminating Com- 
pany, of Fali River, Mass., was held in that city on Monday, 
Oct. 17, and the following officers were elected : Clerk, Henry K. 
Braley: treasurer, Thomas R. Burrill; manager, Edwin 8. Ham- 
mer; board of directors, Albert F. Dow, James B. Harley; Frank 
S. Stevens, Jerome C. Borden, James P. Hillard, Frank S. Hast- 
ings, Thomas R. Burrill, William 8S. Whitney. At a subsequent 
meeting of the directors, A. F. Dow was re-elected president. 
The directors declared a dividend of 2 per cent. for the last 
quarter. 

The American Bell Telephone Company has just issued the fol- 
lowing statement : 





Month Oct. 20. 1887 1885. Increase 
Gross output... ........ apree 8.689 3,259 430 
{nstruments returned........... 2,213 1,745 468 

Net output............... 1,476 1,514 Dec. 88 

Since Dec. 20. 1886-87. 1885-86. 

CIONT OIG 5 os bebe de cee aieies 44.340 35,020 9,320 
Instruments returnei..... .. .... 22,028 16,413 5,615 
PRE vc cnnses esse ses 22.312 12,607 3,705 


Mr, F. A. Gilbert, the President of the Boston Electric Light 
Company, had an addition to his family recently in the shape of 
a fine 9-pound boy, whose card bears the name of ‘ Harrison 
Ford.” The fact is announced to Mr. and Mrs, Gilbert’s many 
friends ina pretty little des‘gn representing the youngster asa 
‘new trimmer,” swinging along the circuit, from pole to pole, 
helu up by a trolley. ‘* Our latest idea” is certainly well carried 
out, and all will wish the young trimmer every happiaess and 
success in life. 

The ‘“‘ West End” electric car was given another trial in Cam- 
bridge, Mass., Saturday afternoon, and a party on board enjoyed 
a trip of about 11¢ hours. Interested in the progress of the car, 
among others, were Superintendent Bancroft, assistant superin- 
tendents E. H. Littlefield and Harry Symonds, Mr. Granville D. 
Braman, treasurer of the West End Street Railway Company ; 
Mr. Blake, of the firm of Sawyer & Blake, agents for the Sprague 
motor; Mr. James Ramsey and Mr. F. E Cobb, clerk 
Mr. H. M. Whitney. The. car was in active operation 
about one hour and fifteen minutes, and during that time 
traversed about ten miles. A speed test was made on 
Kirkland street, and for about balf a mile the car ran at 
arate of between 10 and 12 miles per hour. From Harvard 
square to Barry’s Corner, Brighton, a distance of over a mile, the 
running time of which for a horse car is seven minutes, the elec- 
tric car covered in five minutes and forty seconds, The trial was 
one of the most successful which has yet been made. 

The following item is from New Haven: *‘ A problem which 
Mas taken two years. of trouble and thought was solved on Tues- 
day by one of New Haven’s young men named Jylian F. Deni- 
son. A few months ago the Morning News told of his workings 
in a small roum in the Cutler Building, surrounded by electrical 
appliances and mechanism, trying hard to improve the are 
electric lamp. Young Denison has performed his task, and the 
lamp is hung in front of the office and shops cf the New Haven 
Electric Light Company, on Temple street. The problem which 
Mr. Denison has solved is this: How can the electric lamps b3 
so constructed as to do away with the necessity of supplying fresh 
carbons daily und take up less space? Mr. Denison put 
the problem to himself two years ago, and has been soly- 
ing it since. His lamp is a marvel of mechanism. It 
is considerably sborter than the lamp in use, and is 
not as clumsy and bulky. It will hold a supply of 17 carbons, 
which will feed the light au.comatically and burn for about 100 
hours. With the use of the light 12 hours per night, as at present, 
it will be seen that the lamp will burn for over eight nights. The 
lamp would only need ** trimming” once a week. In addition tia 
carbons are entirely consumed, thus saving much that is now 
wasted. In the change of the carbons 30 seconds are lost, during 


states: ‘‘ A number of the officials of the Thomson-Houston Elec- | which time the light goes out. The big shade which covers the lamp 
tric Company, of Boston, witnessed the working of their electric § now in use is also done away with. Mr. Denison bas hada globe . 
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made, cylindrical in shape, which meets the higher cup and fits so 
closely as to render damage by the elements out of the question, 

and there is no further use for the shade. Mr. Denison is but 21 
years cf uge, and has never bad a day’s lesson in electricity. Out 
of pure love of science +e has set about and accomplished his 
task.” I understand that Mr. Denison is still pegging away at the 
subject, and will soon be building regular practical lamps. 

Mr. James Swinburne, with Messrs. R. E. Crompton & Com- 

pany, of London, England, the well-known autbor of the series of 
articles on electric measuring apparatus now running in the Eng- 
lish Electrical Review, was in Boston on Thursday, Oct. 13. Mr. 
Swinburne was accompanied by Mr. Robert P. Sellon, an officer 
of the Anglo-American Brush Electric Light Company. These 
gentlemen visited ‘a member of the ‘‘ Hub’s” electrical establish- 
ments ; and at the invitation of the Thomson-Houston Electric 
Company they visited and were escorted over the large factories 
of that company at Lynn, Mass. 
. Prof. George Forbes, the scientist and the inventor of the 
Forbes coulomb meter for direct and alternating currents (see 
THE ELECTRICAL WORLD, Oct. 22, 1887), was in Boston on 
Saturday and Sunday, Oct. 15 and 16. 

Mr. George Cutter, for 24¢ years past connected with the 
fereign office of the Thomson-Houston International Electric 
Company, returned to bis bome in Boston recently. While 
abroad Mr. Cutter was chief expert and traveling agent for Mr. 
James F. Meech, the European agent of the Thomson-Houston 
Company. Ww. as. 





PHILADELPHIA NOTES. 


PHILADELPHIA, Oct. 24, 1887. 

A meeting of the sub-committee on law of the City Councils was 
held last Friday afternoon, with Mr. Fow present, the author of the 
resolution instructing the City Solicitor to proceed at once to col 
lect the bond of $50,000 given by the Baltimore & Ohio Tele- 
graph Company to the city as a condition under which they were 

allowed to enter the city with their wires. The resolution also 
authorized the Department of Pubiic Safety to take possession of 
the poles and wires of the company because the latter bad violated 
the terms of the bond given in making a sale of its property or 
merging the franchise of the corporation with any competing line. 

Mr. Walker, Chief of the Electrical Bureau, was asked by the 
chair whether the Baltimore & Ohio Telegraph Company had 
erected poles and wires under the ordinance granting the privilege 
by the city. 

Mr. Walker—‘‘ They erected the wires and poles as authorized 
by Councils.” 

The Chair—“* Then, Mr. Warwick,” addressing the City Solic- 
citor, ‘‘ can we sue out the bond given by the company /” 

City Solicitor Warwick—* The first thing to dois to ascertain 
whether the Baltimore & Obio Telegraph has been sold, or whether 
there has been a cons: lidation or merging with any other corpora- 
tion. That is the first thing for us to find out. We must know 
by evidence whether it was sold.” 

The bond was read, showing that the Baltimore & Ohio Tele 
graph Company bound itself in the sum of 350,000 in the event of 
any violation of the terms of the contract. It was signed by 
George French apd Robert Garrett. 

The chair suggested that nothing could be done but adjourn, 
and stated that all the parties concerned should be subpoenaed. 
With the understanding that Messrs. French, Garrett and others 
of the telegraph company should be subpcenaed to appear before 
the Committee at its next meeting, the Commit tee adjourned. 

At an adjourned meeting held on Saturday, City Solicitor 
Warwick stated that to recover the $50,000 specified in the 
bond, it would be necessary to prove that the property and fran- 
chises of the corporation had been sold or merged with the West- 
ern Union. The sub-committee adjourned after giving instruc- 
tions for the issuance of subpcenas to the bondsmen, George 
Freach and'Robert W. Garrett, to appear at the next meeting. 
Since then it has been ascertained that Mr. Garrett has made 
arrangements fora winter trip to Mexico, and would start for 
the land of the Montezumas in a few days. 

Chairman Jobn H. Fow, of the sub-committee , who is diligently 
pressing for suit upon the forfeited bond, played a trump card by 
sending Sergeant-at-Arms Mortim2r L. Jobnson to Baltimore 
with a notice upon Mr. Garrett to be with the sub-committee at a 
meeting to be held Friday, Oct. 28. Mr. Garrett, may not come to 
the city, but the service of notice upon him willavoid delay in the 
prosecution of the suit by reason of his absence. 

The subject of underground wires seems to be a never ending one 
with City Councils. There is hardly a meeting of one or the other 
of the branches of the city’s legislature at whicb an ordinance is 
not introduced granting a privilege to some corporation to lay its 
wires under the sti eets, and they are always referred. 

The Graves Electric Meter Company have opened an office at 
No. 1,406 Chestnut street, where they have two of their meters 
in operation connected with quitea number of incandescent 
lamps. Very little bas as yet been dune toward introducing this 
very useful invention on the market, as the company has not yet 
been thoroughly organized, and is not yet in a position to manu- 
facture. The instrument isa mode! of simplicity, consisting of 
very litt)e more thay a portion of a clock movement, a train of 
dials, such as are used on an ordinary gas meter, and a main- 
spring which will, when wound, last for thirty days, and which is 
held in check by the clock wheels, the latter acting asa ‘* gover- 
nor.” ‘The instrument is connected with each lamp separately, 
and can be made to accommodate almost any number desired, 
and, as it ‘s cut in or out by simpiy turning the button which puts 
the lamp in circuit, there is little or no chance of its getting 
out of order or requiring apy other attention than an 
inspection once a month. Prof. Carl Hering, Superintendent 
Law, of the Brush Electric Light Company, and many other 
prominent electricians, have made careful examinations of the 
machine, and speak well of it. Mr. Hillman, who is one 
of the promoters, and who is in charge of the company’s 
office, expects that within the course of a week or two they will 

be ready for business, and as there is no doubt of the practica- 
bility and efficiency of the meter, it is fair to presume that its in- 
troduction will largely increase the use of both arc and incandes- 
cent lighting, as by this means it will be made possible for the 


electric light companies to regulate their rates in proportion to | 


the amount of light consumed. The absence of this feature has, 
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it is believed, deterred many people from using electricity for 
lighting pu where the consumption would be compara- 
tively small, but with no means of ascertéining the exact amount 
of light used they would’ be compelled to pay the’ same. pele as 
though they used the maximum amount furnished. ~ - 

Tho ebbing mth “ethy ‘et thi” bar vnlebon” OE er “aadiarteaee 
Street Railway Association for two days last week has given 
fresh impetus to the agitation of the subject of electricity asa 


thoroughly discussed in all its features, will undoubtedly receive 
much more attention by street car companies than it has hereto- 
fore bad. Nearly all of the 154 companies which compose the 
membership of the association were represented, and the ‘sessions 
lasted two days. On Wednesday Mr. Wm. Wharton, Jr., of this 
city, president of the Cape May and Schellinger’s Landing Rail- 
road Company, read a very interesting paper on ‘* Electricity as 
a Motive Power,” and at its conclusion was interrogated 
very freely by many of the members, who- are giv- 
ing the question careful and earnest consideration. 
Mr. Wharton set forth veiy fully and lucidly the advantages of 
electricity as a propulsive force over horses and other systems, 
and he estimated the total cost of the storage battery mvtors to 
be much less per day than horse cars, and on the basis that three 
of these electric cars could do the work of four horse cars. He pro- 
duced a forcible impression in favor of electric cars and concluded 
by inviting all of those present to take-a ride on one of his-com- 


evenings of both days of the sessions the car was brought out and 
trips were made over the Chestnut and Walnut street Ime, much 
to the delight of those who enjoyed it, and on each run the car 
was crowded to the extent of its capacity. On Thursday the dis- 
cussion of electric motors occupied a good poriion of the session, 
and many of the delegates whose knowledge of the question had 
been rather limited left with very favorab'e impressions as wo the 
efficiency and economy of the future motive power. 

Mr. Mansfield, of Boston, a man of very large experience in 
electrical motors, who arrived bere a day late, was accorded 
permission to speak on the subject, and stated that the electric 
Soni” COehS OS eee oy ere ee ee eee 
than the cable method. 

John Edward Kelly, manufacturer of speaking tubes and the 
Globe acoustic telephones, has removed his manufactory from 
Camden, N. J., to Lock Haven, Pa. These telephones are for 
offices, wireline, mills and beeen naged and are cheap and con- 
venient. 

In reference to the “ »” which is now brought to a 
state of perfection in this city, the following dispatch to the Balti- 
more Sun from its Washington correspondent will probably be 
read: with interest : 

** There is considerable talk in the Patent Office just now con- 
cerning an invention patented recently. which, in the opinion of 
some, will be a formidable rival of the teleppone, Mr. Bell's 
monopoly. The invention is an electric type-writer. The instru- 
ment in appearance somewhat resembles an ordinary mechani- 
cal type-writer. It has a key-board, and the types are placed on 
steel bars, which play upon a common centre, as is the case with 
the type-writer. The motive power used is electricity, by 
means of which evenness of action is assured. No matter 
bow heavily or bow lightly the keys are struck, the im- 
pression on the paper is the same. A remarkable feat- 
ure of the invention used as a type-writer is that the carriage 
moves automatically both forward and backward. When the 
end of the line is reached the carriage returns to the starting 
point without the aid of the operator, and the paper bar 
moves one noteh, sa tbat all that is required of the operator is to 
depress the keys. most important field for the new inven- 
tion is said to be in connection with the telegraph. It is said at 
the Patent Office that the instrument can be used both asa 
transmitter and receiver of intelligence over a single wire, no 
matter how great the distance may be. The receiving instrument 
does not require the attendance of an operator, but prints the 
dispatch automatically. The instruments at both ends of the 
line print the dispatch sent, and se a safeguard against mistakes 
is provided. It is claimed that the electric type-writer will be 
valuable as a local aid to business, and offers many advantages 
over the telephone. One advantage claimed for it is that 
no matter whether a person called up is at bis place of business or 
not, the message can be-print«d through the medium of his type- 
writer, and will be there for perusal on his return. The dis- 
patches printed are in letter form, and not an endless tape. The 
instrument, which has been christened the dynamograpb, is con- 
sidered by patent office officials to be one of the greatest. inven- 
tions upon which patents have been issued. The electricians do 
not stint their praise, and are positive that the machine will 
greatly simplify busioess intercommmnuuication. Some of the 
electricians of this city who have seen the instrument, notably 
Professor Berliner, of the Bell Telephone Company, state that 
the dynamograph is destined to take its place as a powerful ad- 
junct to telegraphy, and will be by no means a rival that the 
telephone can afford to scorn. John Russell Young, ex-Miniaster 
to Cina, bas taken bold of the new invention, and 1s president of 
the company which is to:put it into practical operati n.” ‘ 

A despatch from Belvidere, N. J., says: *‘ The Belvidere Gas 
and Electric Light Company has purchased the entire plant, 
machinery and poles necessary for lighting the town by elec- 
tricity. The matter of electric lighting was agitated abou: six 
months ago, and had apparently died out. The work willbe 
begun at once, and the good people of the town congratulate 
themselves on the bappy prospect of baving well-lighted streets.” 
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Cuicago, Oct, 22, 1 

I am informed that a syndicate of Chicago capitalists will short- 
ly be formed for the purpose of joining certain territory under a 
franchise from the Electrical Accumulator Company, of New 
York. This syndicate will purchase the rights already held by 
Messrs, Johnson, Holland & Co., and will control the States og 
Ilinois, Wisconsin, Minnesota and the counties in Iowa bordering 
on the Mississippi River. Mr. C. N, Fay will probably be presi- 
| dent of the new company. Capital stock will be in the neighbor. 


motive power for street railroads, and the subject baving been | upon 
































‘hood of $250,000, It will be seen from the foregoing that activ. 


measures will be commenced shortly for placing are batteries 
properly on the market in the West. eS 


(Phe. Bate Thermo-Riactrieal Regulator Company havi Seve 


notice, officially, atthe Poe Siew ase ctatr sn al 


a recent issue of the WORLD. Mr. Butz is tobe congratulate. 


securing so high am reromunandation. on she Rela Cou. 


eels indorsement will give it. 


The Chicago Raw Hide Manufacturing Steal ahaa 77 
Ohio street, have called my attention to the merits of the belt «f 


their manufacture, and solicit inspection and trial by the electri. 
light interest, By inquiry I find that this company furnished th. 
first belt used upon a dynamo in this city, which I am told is sti!) 
in use. The belt which they sold for Willoughby & Hill’s electr... 
light plant four years ago is still in good condition, This com- 
pany recently received orders for belts for electric lighting pur- 
poses from Nashville, Tenn., and Los Angeles, Cal., and fron, 
Crane Bros., of this city. This company use the raw hide, whic}, 
they preserve by a patented process, and which they claim is of 
great durability under all conditions. Belts are spliced by usin, 
raw-hide thongs, so that no foreign matter or substance enter: 
into their manufacture. 


Vilas Bros., Quincy and Fifth avenues, announce that they have 


perfected a dynamo oi:, for which they claim many good 
pany’s cars, which was accepted by a large number. During the | points. : 


1 note the following incorporations ; 
Illinois Woolley Electric*Motor Company, of Chaean: capital 


stock, $100,000 ; object, manufacture of magneto-electrica| 
engines ; incorporators, Clair D. Vallette, Altert N. Eastman and 
Edward E. Gray. 


Brookline Electric Motor and Lighting Company, of Chicago ; 


capital stock, $100,000 ; object, to furnish electrival power, elec 
tric light, etc. ; incorporators, William A. Stiles, Jas. MeLaugb- 
lin, John R. Hollister. 


The Daily News of this city, seemingly anxious to keep ‘the 


days of telephone speculation in the recollections of the pub- 


lic, publisbed last week ap article substantially the same that 


they have published nearly every year for the past four years, 
giving the names of several gentlemen who made fortunes out of 
the rise in telephone stcck. Two or three of the Aldermen in the 
City Council are determined to tax the telepbone company, and 
have seemed to be devoting a great deal of their time in getting 
together evidence for presentation before the Council Committee. 
One of the most active members of the Council in opposition to 
the telephone rates paid THz ELECTRICAL Y/ORLD'S representa- 
tive a call this week, and, acting on the supposition that he was 
not recognized, propounded a series of questions with the evident 
object of securing information to be used in fighting the tele- 
phone company in Council. 


I do not believe, however, the tax 
which will probably be imposed will have any appreciable effect 


upon the revenue of the company. 


My correspondent at St. Paul states that the electric light in- 


terests in the Northwest are growing very rapidly, and the out- 
look for the future is most promising. Tbe gas company at &t. 
Paul are enlarging their electric light plant. The Hureka Im- 
provement Company are hard at work upon their electric light 


plant. They will use the Thomson-Houston are system and the 


Westinghouse system for incaudescent lights. Their current will 
be used for running the electric motor for the Enos Electric 


Railway, of which there is about one mile now completed, and 
which they expect to have in operation by Jan. 1. Your readers 
will remember that in this electsic railway, cars are suspended 
from the top, Like a great many other new devices this has its 


adherents, besides those who view the arrangement unfavora- 
bly. 


A dispatch from Laredo, Tex., of Oct. 4, says: The Western 
Unicn wires out of this city to San Antonio were cut in this county 
near Encinal, and were not repaired until late yesterday morning. 
No cause can be ascertained for the deed. It leaks out that the 
Western Union Telegraph Company and the Mexican National, 
who own their own lines to Corpus Christi, have made arrange- 
ments by which the first named company are to construct a line 


upon the latter’s poles to Corpus Christi. The line will, when con- 


structed, partially do away with the line now running from Cor- 
pus Christi to Houston and Bru wnsville, and Mexican business 
now coming in through Matamoros can then come via Laredo, 
thence to San Antonio, securing an outlet of that line. Mr. L. E. 
Baker, general superintendent of the Western Union at St. Louis, 
is expected here in a day or two. 

It seems almost certain that the Council will do something soon 
looking to the establishment of an electric light system for the 
city. ‘*It is the only way out of this trouble,” said City Clerk 
Nickerson a day or two ego. ‘* It solves this gas problem so far as 
the city is concerned, and it is the only thing tbat will. There i» 
vo use in talking,-the city s_ ould own and control its own system 
for supplying light, the same as water, and not be at the mercy of 
eny gas monopoly. The interest manifested by mayy Aldermen 
proves that they think the same thing.” Yesterday Alderw.an 
Gile talked with Mr. Barrett to see if he couldn’t offer some solu- 
tion of the problem. The professor gave the Alderman mavy 
facts and figures. Alderman Kerr also favors the electric light 
system, as do Clarke, Hamline, Wetherell, Manierrs, and many 
others. To give the aldermen more accurate information, Mr. 
Barrett is baving careful estimates made for all parts of the city, 
and will soon be able to tell the Council just what electricity w1!! 
cost and what it can do. 

The United States Electric Light Company, of St. Paul, of 
which Mr. J. H. Woolsey is agent, states that a company wil! b+ 
incorporated shortly for putting in incandescent light plants 
of the alternating system, with a capacity for 3,000 lights, Tbe 
Westinghouse people state that if the United States people at 
tempt to use the altervating system suit will be brought. M: 
Woolsey also states that his system will be used for central stativ» 
purposes at Stillwater, Minn. 

The Sawyer-Man plant in the Portland block is almost com 
pleted. Its capacity will be for 300 lights. My cor; esponde:.' 
states that the Mather system is very much in favor in Mipve 
apolis and that the plant in the Opera-House in that place is giv- 
ing the greatest satisfaction. 

The Edison Electric Light and Power Company, of St. Paul, 
are doing a large central station business. They have now about 


8,000 lights running and orders are increasing daily. They bave 
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cecured the contract for’ wiring the new Court-House for 1,600 
jamps. There is some talk of using electricity instead of cable 
for the street railway of St. Paul. The cable line is almost fin- 
isco, and if they decide upon motors it will be done very shortly. 
.:. correspondent at Salt Lake City informs me that the 
Rocky Mountain Bell Telephone Company declared a dividend 
of 1 per cent., payable Oct. 15. At the last meeting of the City 
Council the agent of the Electric Street Railway Company 
appeared before the Committee on Streets and Alleys to explain 
the method of operating the electric street railway system, which 
ip this case Will be the Sprague. Overhead conductors will be 
usd. The feature of the petitioner’s remarks was the statement 
that if a car jumps the track not over three feet, that there is 
sufficient force in the current to pull it back on the rails. The 
committee is expected to report shortly. 

The regular meeting of the Chicago Electric Club was held 
Monday evening at 122 South Clark street, where rooms have 
hecn selected for the permanent accommodation of the club. 

The apartments selected are in every way suitable for the soci- 
ety, and it isexpected that increasing interest will follow, now 
that conveniences have been provided. Vice-President C. A. 
Brown occupied the chair. The evening’s paper was read by Mr. 
E. P. Warner, entitled “‘ Automatic Current Regulation.” The 
Jliscussion which followed was participated in by Mr. Sperry and 
Mr. Badt, A vote of thanks was tendered Mr. Warner. The 
attendance was larger than at any previous business meeting. 

One of the good points embodied in the Edison plant in 
Phenix Bulding, of this city, isthe Baragwanath steam jacket 
feed-water boiler and purifier, menufactured by Wm. Barag- 
wanath & Son, 48-52 W. Division street. This water beater 
pas attained the bighest reputation among practical engine men. 
The feature of this beater is the bigh temperature at which the 
water is kept. They claim a saving of from 10 to 40 per cent. 
in coal consumption. I bave taken the time to ascertain the esti- 
mation in wkich this heater is held and am warranted in stating 
that the testimonials which are published in their catalogue do 


not adequately deseribe the satisfaction which their custor-ers | Great 


express by word of mouth. 

My New Orleans correspondent sends me the following : 

The acquirement of the Baltimore & Ohio system by the West- 
ern Union Company has revived here the proposition to establish 
a goverument service. The Times-Democrat Washington corre- 
spondent has been interviewing senators and representatives on 
the subject and finds feeling to be generally in favor of some such 
course. Only a few weeks ago, he says, when a financial panic 
was reported to be impending, the Secretary of the Treasury was 
absent from the city and it was important that he should 
be communicated with immediately. The telegraph was the only 
means of prompt and speedy communication, yet the Treasury 
officials were afraid to use it, apprehending that the information 
desired might leak into the stock market and be misconstrued. 
Such a state of affairs should not exist, and the only remedy seems 
to be to establish a government line. Many of the prominent 
officials of the government heartily approve the establishment of 
such a line, and at the Post Office Department it is said that the 
Postmaster General may, in his annual report, recommend the 
establishment of a telegraph system to be conducted in connection 
with the postal service. 

A number of accidents have been reported here lately in con- 
nection with electric light wires, and the papers have called for 
greater care in wiring. In one case a lineman was killed a few 
days ago, and there have been instances within a day or two of 
mules and men being shocked by loose wires, There wee also 
some small fires. It looks as though some careless work bad been 
done in wiring, due, it seems, to the hurry in installing the new 
alternating system, though from the lack of details it is not quite 
clear what the origin of the trouble is. 

The Times-Democrat bas the following from Chattanooga : One 
of the most striking instances of the metropolitan aspect that 
Chattanooga is fast assuming is the improvement in. lighting. 
Here, too, electricity has said that other lights must take a back 
seat. A glance at the lights in the Union Depot and other build- 
ings was like meeting an old friend. The soft incandescent light 
was unmistakable; it was the celebrated Westinghouse system so 
successfully tried in New Orleans, which fills the bill in the 
Tines-Democrat office, and illuminates the Pickwick and promi- 
nent clubs, Some time ago the Brush Electric Light Company 
of Chattanooga decided to go into the business of incandescent 
lighting, and having examined all systems did exactly what the 
Brush Company of New Orleans did—adopted the Westinghouse 


system. 


The agent of the Western Electric Company at St. Paul is do- 
ing a large business in mercuria! fire-alarms and hotel work. An 
ordinance was passed by the City Council granting the Eureka 
Improvement Company the privilege of maintaining poles and 
wires in West St. Paul for furnishing electric hght and 

ower, 
The demand for electric appliances in the Northwest is unprece- 
dented and supply companies cannot furnish goods fast enough to 
supply the trade. 

\ flouring mill is to be constructed at Laramie, Wyoming Ter- 
‘ilory, of four floors, power to be furnished by two 50 horse- 
poWer Sprague motors. 

lhe following interesting item as to the Midland Electric Com- 
pany is from the Omaha Bee of Oct. 9: 

Tlis popular firm have removed from 1304 Douglas street and 
‘40 now be found at 12183 Harney street. Their new quarters 
have been fittel up expressly for the accommodation of their 
‘usivess and the convenience of their employés. Their office is 
“Up led with facilities for exbibiting to their customers the actual 
vorkings of the different apparatus supplied by them. They are 
How better prepared than ever to supply churches, opera-houses, 
‘auks, hotels and private houses with fire »nd burglar alarms, 
“UbUuclators, ete. They also fit public aid private buildings 
With electric gas-lighting apparatus, This-company have the 
“<lusive right for the Western States for the only per- 
fect system of district telegraph known: as the McCul- 
loch system, They wish to call the especiai attention of 
botel keepers to their new system of fire-alarm and room call, 
Which enables the clerk to call all of the gnests of a hotel at a 
‘holbent’s warning in case of fire, or to arouse any indi- 
‘idual for an early train without disturbing others. Their busi- 
Hess extends as far west as Portland, Ore. Among the many con- 
‘racts for electric work of different kinds secured by them the 
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following may be mentioned as showing the people who patronize 
them: The new Pacific Hotel at Norfolk, Neb. ; the Newton House 
at Central City; the Touzalin House at Wymore, Neb.; Hotel Es- 
mond and Barker Hotel, of this city; the private palatial 
residence of J. J. Imhoff, of Lincoln, Neb., which in 
point of electrical fittings surpasses any home west of Chicago. 
In Omaha they have fitted up something over twenty fine resi- 
dences in Kountze place, among them those of Dr. Pea- 
body, T. F. Rogers, C. 8S. Montgomery, W. G. Albright, D. 
V. Sholes, Moritz Meyer, Louis Bredford, Ellis L. Bierbower, J. 
H. Millard. They are prepared to do all kinds of shop work and 
repairing. Those contemplating electric apparatus of any kind 
in their house cannot do better than to call on or correspond with 
the Midland Electric Company, 1213 Harney street. One of their 
specialties not mentioned above is the fitting up of speaking tubes, 
having put in what would aggregate some seven or eight thousand 
feet within the past year in Omaha. 

The first young lady to be cremated in America was 9-year-old 
Alida Weissleder, the daughter of the superintendent of the Brush 
Electric Light Company in Cincinnati. Her bedy was burned 
last week at the crematory in that city. The corpse, wrapped in 
white alum linen, with white ana yellow roses on the breast, was 
slid into the retort by two attendants, who at once retired, and in 
the stillness that followed the mourners could hear the puff and 
sizzle of the gases of the body as the heat devoured it. After an 
hour the blue flames stopped circling about the body, and a long 
white streak was sesn where it bad been. These ashes, when 
gathered up, weighed less thana pound. They were returned 
to the parents, and will be preserved inan urn. It was the ninth 
incineration at the crematory. 

Col. 8. G. Lynch, broker, 146 La Salle street, Chicago, furnishes 
me with the following quotations uvon telephone stock : 


he ELE ELUTE LS PERLE SPE TE FORT EG eee $155@$157 
SNS SOON i i eas cde hb Hc dy awn teddies esN base wen eo 
em tS SoC eats oe Sts taant nent oehaenaeh 18s@ : 
Cumberland..... ...... OSS ese AEA se = 
I cna 5 asc shaichdbutetenapatepawnrenenon.a oa 27 
_ Dieses sttarssst-resecsreesorers rac oon 
Rocky Mountain Bell.................ccccccceeeeeeee 40@ 45 
aS baka viie -kdeek tu wok ou cA bh ao ebikx uk ar 107 





Detroit, Mich., Oct. 11, 1887. 

This city can, without extravagant boasting, lay claim to being 
one of the most advanced cities in the world in the usa of electric 
light. In Milan, Paris and some European cities electric light is, 
or will be, used exclusively in theatres, halls, etc., Lut this condi- 
tion of affairs has been the result of compulsory legislation. In 
Detroit all of the theatres. four in number, are lighted from 
the Edison station, and this result 1s reached not by compulsory 
legislation but rather through the enterprise of the theatrical 
managers here, who, having some of the finest opera 
houses in the country, cannot afford to be behind the 
day on s0 important a subject as lighting. The entire city lighting 
is done by the Brush Company, which boasts of one of the finest and 
largest plants in the United States. while the principal business 
houses, hotels, theatrés and manufacturing establishments are 
lighted by the Kdison intandescent. The Edison Company bave 
lately wired up for 1,000 lights the mammoth warehouse of 
D. M. Terry & Co., the seedsmen, which covers nine acres of 
floor space; the Russell House with 350 lights; the 
new Y. M. C. A. building with 300 lights; the De- 
troit Opera House, 600 lights; Whitney Opera House, 400 lights; 
the Detroit Public Library, 200 lights; the Casino Theatre, 150 
lights; the Calvert Lithographing Company, 200 lights; the De- 
troit & Cleveland Steam Navigation Company, 100 lights; the 
police headquarters with 150 lights, and a large number of 
smaller customers, aggregating in all about 4,000 lights added 
since July 1, 1887. The station is now carrying nearly 10,000 
incandescent lights and is also the largest Edison station in the 
United States, save the Pearl street station in New York city. 





MONTICELLO, Minn., Oct. 7, 1887. 

At Mankato, in this State, a Heisler long-distance incandescent 
plant of 160 30 c. p. capacity has been in operation successfully 
since the middle of August. The plant was sold and put in by 
Mr. W. F. Brown, the Heisler Company's agent, and is giving 
very much satisfaction—except, possibly, among the gas people 
there. The circuits cover nearly ten miles of street, and the 
lights at the farthest point from the station are equally as bright 
as the pilot lamp over the dynamo. The 9 x 14 Russell auto- 
matic engine used is giving excellent results. 

The plant of the Fergus Falls Electric Light and Power Com- 
papy, Fergus Falls, also in this State, started up on the night of 
Sept. 27, with 150 30 c. p. lights in circuit, reaching a paying 
basis on the very start. The plant was put in under the supervis- 
ion of Mr. W. F. Brown, of Monticello, Minn., whois the State 
Agent for the Heisler Company, and although, when he reached 
town, only one week previous, not a single light had been en- 
gaged nor a wire run, dor the circuits planned even, the work 
was rushed through withouta single mishap, and the lights were 
started at the time set. 

The local paper, which, by the way, is owned by some of the 
gas people there, in speaking of the success, said : ‘* According tu 
promise, the electric light engine and dynamo were set in motion 
Tuesday evening, and after some tests were made at the station 
the full current of electricity was turned on, and the stores all 
over the city were illuminated with the new light, which is all 
that had been claimed for it, and the customers are uviversally 
pleased. A number of additional applications have already been 
received, and it looks now as if kerosene would pretty nearly go 
out of use in the business part of Fergus Falls. The merchants 
are very generally discarding it and taking electric lights in- 
stead.” 

The paper doesn’t mention its effect on the consumption of gas, 
though outsiders predict that the gas company will have to make 
some change in consequence. The station is situated on a siding 
of the Northern Pacific Railroad, where coal may be landed at 
the furnace door with the lowest possibleexpense. Brick founda- 
tions have been put in for twodynamos of 170 30c. p. light 
capacity each. A 10 x 14 Buckeye engine is used, together with 
a Brownell boiler with U.S. rocking grates, Blake pump and 
Robinson beater, the whole steam outfit being furnished and set 
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been engaged in stores, churches and residences to tax the second 
dynamo, which is soon to arrive. 


THE TELEGRAPH. 


Western Union Guaranteed Securitier. — A curious 
feature about the Western Union report is tbat no mention is 
made of the scheme voted on last April to issue bonds to take up 
some $35,000,000 of guaranteed securities. 

A Neat Gift.—Telegraphers connected with the Baltimore & 
Ohio Company met on Oct. 22 and formed the Phoenix Electrical 
and Social Club. C. W. Price, formerly superintendent, was 
presented with a locket appropriately inscribed and adorned with 
a diamond, the gift of his associates. 

United Lines.—It is understood that the business of the 
United Lines Telegraph Company bas increased heavily since the 
sale of the Baltimore & Ohio to Western Union. The company 
has some 35,000 miles of wire, made four times its length be- 
tween important centres by the quadruplex system.— Boston 
Herald. 

Heavy Damages.—The jury in the case of Jerome Staring 
against the Western Union Telegraph Company, brought at El- 
mira, N. Y., to recover $20,000 damages, gave a verdict for 
$9,000 last week for injuries sustained by plaintiff being thrown 
from his wagon, when his horse was frightened by employés of the 
company, who were at work taking down a wire. 

The Direct Cable.—A special dispatch from Halifax, N. 8., 
of Oct. 20, says: The steamer Britanuia, from Tor Bay, arrived 
here to-day, having made a connection with the direct cable from 
that place to this port, which is hereafter to be the terminus. The 
end of the cable was buoyed at the mouth of the barbor to wait 
the completion of arrangement for itslanding. It is to be landed 








20 | at a lumber yard and brought up under ground to the centre of 


the city. 

The Cable War.—A cablegram of Oct. 20 frum London 
says: ‘The Atlantic Cable war is by uo neans at an end, to 
judge by statements made by Mr. De Castro, adirector in Europe 
of the Commercial Cable Company. Messrs. Mackay and Ben- 
uett mean to continue the fight, and they refuse to be bought up 
by the pool. Some months ago they were prepared to make 
some concessions provided that rates should never exceed 1s. 8d., 
but now that they have been reduced to 6d., and they get a still 
greater support from the public, they will take no steps with a 
view of shortening the war. The 1s. 8d. rate is the maximum to 
to which the Commercial Company will go, tut it is the belief 
of Mr. De Castro that 1s. per word will be the rate of the future.” 

B. & O. Figures.—Dr. Norvin Green stated on Oct. 17 that 
be had received from Mr. Bates, of the Baltimore & Ohio Tele- 
graph Company, a statement of the business of that company for 
the last year. The company’s total receipts were for the fiscal 
year ended on Sept. 30, $2,983,506. Mr. Bates estimated that 
the Western Union Company could retain 1,500,000 of that busi- 
ness at an expense of Jess than $500,000 per annum. The Balti- 
more & Ohio received and sent 7,500,000 messages during the 
past fiscal year, as against 47,300,000 of the Western Union. The 
actual mileage transferred by the Baltimore & Ohio is as follows : 
Owned, 52,603 miles; leased, 1,504; controlled, 4,480. The 
number of offices taken is over 1,000, about 250 of which were 
not duplicated hy the Western Union. 

Raising the Rates.—Orders have been sent out to the old 
Baltimore & Ohio cffices to make their rates co: form with the 
Western Union rates. This is claimed by the Western Union 
not to be an increase in rates at all, as the old rates of the West- 
ern Union have not been changed, and only such rates on the 
Baltimore & Ohio as were either greater or less than Westera 
Union rates to the same points have been changed to conform 
with the main company’s tariff. As an instance, the Western 
Union rate from New York to Chicago was 50 cents, and has 
been for along time, but the Baltimore & Ohio had a cut rate of 
15 cents for the same service, which the first company would not 
meet. Under the new order the rate has been made to conform 
with the Western Union scheduie, and hereafter 50 cents will be 
the charge. ; 

New West Indian Cables.—The Western Union's cable 
business to the West Indies is likely to be affected by the laying 
of new lines by the Commercial and French Cable companies, 
acting together. The French Government has granted a conces- 
sion to the French company for a cable connecting Brazil, Cen- 
tral America, the Antilles and New York, and 15,000,000 francs 
is reported to have been subscribed for it by a syndicate including 
the Crédit Foncier, the Comptoir d’Escumpte and the Transat- 
lantic Bank. Work on the new lines is to be begun immediately. 
A land line will connect New York and Charleston, from which 
city a cable will be laid to Havana. From Havana another will 
go to Hayti or San Domingo, thence to Guadaloupe or Martin- 
ique and thence to French Guiana, where connections wilil be 
made with the Brazilian land lines for Rio, Pernambuco and other 
South American points. A short cable will be laid between San 
Domingo and Jamaica, connecting with the system now existing 
in Central America and along the western coast of South 
America. The new tines will at once come into rivalry with the 
Western Union in the West Indies, where that company has had 
things pretty much its own way for the last 15 years. They 
will also cause a considerable cut in the rates to Rio, now reached 
by cables by England and Spain. 


THE TELEPHONE, 


Nashville, Tenn.—The old telephone rates have been re- 
stored at Nashville. : 

West Virginia.—The Glenville & Weston Telephone Com- 
pany has been incorporated by 8. B. Brown, J. 8. Brannon, W. 
I. Wiant and others, with a capital stock of $10,000, 

Erie Dividend.—Contrary to expectation and to the new 
programme as announced, Erie telephone directors have declared 
a dividend of 8 per cent. (836,000) for payment Nov. 14 to stock 
of Oct. 31. 

Telephonic Investigation,—Tho Ainsworth telephone in 

















vestigation committee met at Buffaloon Oct. 20 and went into 
the affairs of the Buffalo company. The committee is to meet in 
New York on Nov. 10. 


Arkansas Infringers.—The American Bell Telephone Com- 
pany has made arrangements to institute a suit against the last of 
the priucipal infringers of their patent—those operating in the 
State of Arkansas, in the cities of Little Rock, Fort Smith, Van 
Buren and other points. 


For an Indian Prince.—The Maharajah Sir Wughee, of 
India, has, it is stated, bought $25,000 worth of materia] in this 
country for a telephone service and an electric light plant, to be 
established when he gets back home. 


The National Secret Telephone.—Judge Donohue has 
appointed J. F, Wagner receiver of the National Secret Tele- 
phone Company, on the application of Margaret P. Valentine. 
The company was incorporated in April, 1882, with an author- 
ized capital of $5,000,000, to operate the telephone of Prof. J. 
Harris Rogers. 


The West of England —Mr. H. F. Lewis, the general man- 
ager of the Western Counties & Scuta Wales Telephone Company, 
Limited, has now put the toll system in cperation between Bristol, 
Bath, Gloucester, Newport, Cardiff, Pontypridd, Swansea, Llan- 
elly, Landore, Morriston, Neath and Briton Ferry. The tolls are 
to be collected monthly from subscribers using the service. 


The Emmner Telephone.—Mr. J. Emmner, Jr., of the 
Emmner Improved Telephone Company, of Washington, writes 
us: “‘ In reference to the Mix-Genest microphone, an account of 
which you published in your issue of Oct. 1, I would say that said 
microphone is a direct infringement on one of our patents. The 
brake or damper, as also the regulating device, is broadly covered 
by our claims, and has been in use in our system for over one 
year; consequently it cannot be a new device credited to Mix 
and Genest.” 


The Wire Cutter Indicted.—George Addy, a wealthy 
resident of Paterson, N. J., was arraigned on Oct. 22 in the 
Court of Quarter Sessions on two indictments charigng him with 
malicious mischief, the mischief consisting in cutting the wires of 
the New Jersey & New York Tele; hone Company and the wires 
of the Patterson fire-alarm telegraph. These wres ran in front 
of property owned by Addy and he objected to them. He pieaded 
not guilty, and Thurday of this week was fixed for the trial. 


Thirty-Seven Suits.—A special dispatch from Indianapolis 
of Oct. 15 says : The American Bell Telephone Company and the 
Central Union Telephone Company brought 37 suits in the United 
States Court here to-day against 51 patrons of the Cushman Tele- 
phore Exchange at Elkhart, Ind., alleging infringement of the 
Bell patents, and asking judgment for damages and costs and in- 
junction against the further use of Cushman instruments. These 
suits are similar to those brought a few weeks ago against the use 
of Cushman telephones at Laporte, where the toll system of the 
Central Union was suppressed and a Cushman Exchange estab- 
lished. The Central Union and the Cusbman are both operating 
in Elkhart, and South Bend is without a telephone exchange, the 
poles and wires of the Central Union having been cut by the 
Street Commissioners while its toll system was in operation with a 
limited number of stations. 


THE ELECTRIC LIGHT. 


Weston, W. Va.., is desirous of having an electric light plant. 

Reno, Nev.—The Reno Gas Light Company is to put in an 
electric light plant. 

Ballston, N. Y.—Mr. W. K. Freeman is to erect an electric 
light plant at Ballston. 

Bowling Green, Ky.—The City Council have decided in 
favor of putting up an electric ligbt plant. 








Portsmouth, N. H.—The new Thomson-Houston plant will 
be in operation in Portsmouth in about five weeks. 


Columbia, S. ©.—An electric light plant has been put in by 
the Southern Cotton Oi] Company in its oil milL 


Hudson, Wis.—Mr. S. H. Pierce, the owner of the plant at 
Hudson, bas made an offer to light the principal streets. 


Westerly, R. —The Westerly Electric Light Company wili 
erecta plant. A. B. Chace and A. Perry are interested. 


Concord, N. C.—A company with a capital stock approxi- 
mating $10,000 is expected to put up a plant at Concord. 

Spokane Falls, Wy. Ter., will, it is stated. have a plant 
comprising a large number of arcs and 1,800 incandescents. 

St. Albans, Vt.—The Thomson-Houston Electric Light Com- 
pany, of St. Albans, Vt., bas just ordered a Ball 13 x 12 engine. 

Austin, Tenn.—Mr. 8. Watts and others propose to build 
gas, water and electric light works, and bave asked for a permit. 


Troy, N. ¥.—The Edison Company has a contract for light- 
ing and heating the Union Depot at Troy. The cost is put at 
$30,000. 

The Lester Carbon Company, of Cleveland, O., has been 
incorporated by C. G. Howard and others, with a capital stock of 
#100,000. 


Columbus, Ga.— Permission to put up an electric ight plant 
has been asked for by T. E. Blanchard, A. Dexter, E. H. Jenkins 
and others. 

Lima, O.—The Silvey Electric Company, of Lime, O., bas 
been incorporated by E. P. Graf and others, with a capital stock 
of 850,000, 

Mexico, N. Y¥.—The Mexico Electric Light and Power Com- 
pany, recently incorporated by W. H. Weed and others, bas a} 
capital stock of $8,000, 

Mauch Chunk, Pa.—The Mauch Chunk Electric Light Com- 
pany has been incorporated, with a capital stock of $1,500, by H. 
W. McClure and others. 


New York City.—The Edison Electric Mluminating Com- 
pany has filed plans for a $200,000 building at Nos. 117 and 119 


West Thirty-ninth street. 


Plainfield, N. J., has renewed for twelve months its light ng different means, but not so hurriedly that we shall fail to derive 
contract with the local Westinghuuse Company, and itis reported benefit from the Russians investigations if they are honestly con- 
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that incandescents are to be used on the streets for public light- 
ing. 


Chicago, 111.—The Electric Gas Light Company, of Chicago, 
Ill, has been incorporated by W. W. Smith and others, with a 
capital stock of $100,000, 


St. Cloud, Minn.—The Gem Electric Light Company has 
been formed at St. Cloud by H. C. Metzel, M. Moliter and others 
and is asking for a franchise. 


York, Neb.—The York Gas and Electric Light Company, of 
York, Neb., are contemplating invreasing their plant, and have 
just ordered a 10 by 12 Ball engine. 


Kankakee, U1.—The Kankakee: Electric Company recently 
formed by W. S. Reed, J. H. Seaver and others has a capital 
stock cf $10,000, It is to do a light and power business. 


St. Albans, Vt. — An electric light company has been 
organized in St. Albans, and the stores and streets of that village 
will soun be lighted by arc and incandescent pen alin ge 
Jour.Com. 


Oneonta, N. ¥.—The Oneonta Electric Light and Power 
Company is to put in an American arc plant of 50 lights anda 
Westinghouse alternating plant of 650 lights. It hopes to be run- 
ning before Dec. 1. 


The Jenney Electric Company, of Indianapolis, has just 
put in a 20 arc light plant for Haugh. Ketcham & Company, of 
Indianapolis, and has sold a 60 arc light plant to the city author- 
ities of Bowling Green, Ky. 


All: ntown, Pa.—The Councils of Allentown, Pa., have voted 
that during the next five years the streets of Allentown shall be 
lighted with ninety-eight electric lights, and 125 naphtha lamps, 
at a total cost of $11,975 per anoum. 

Change cf Name.—The name of the Brush Electric Light 
and Power Company, of Nashville, Tenn., will hereafter be the 
Nashville Light and Power Company. 


Scranton, Pa.—The Scranton Illuminating, Heat and Power 
Company, of Scranton, has ordered a 60-are light outfit from 
the Western Electric C ompany, of Chicago. 


Western Electric Company’s Plants. —The Western 
Electric plants at Kankakee, IlJ., and East Liverpool, 0., have 
each been increased by a 40-light dynamo. 


Los Guilicos, Cal.—The Los Guilicos Water, Light and Im- 
provement Company has been incorporated with a capital stock 
of $250,000, by J. M. Donohue, N. W. Griswold, A.S. Rohrer 
and others, an‘ bas obtained gas and electric light franchises. 


Carrollton, N. ¥.—A Brush-Swan lighting plant is being 
placed in the large kindling-wood factory of Blaisdell Bros., at 
Carrolltov, N. Y. This enterprising firm have also contracted 
for a similar plant to be placed 1m their new factory at Austin, Pa. 


Buffalo, N. Y¥.—The electric light companies at Buffalo 
bave publisbed a strong manifesto pointing out the many advan- 
tages of the electric light for city purposes, and shows too that 
there has been a marked, though indirect, benefit to the public in 
the reduction of the price of gas. 


St. Louis, Mo.—The Pike Electric Company, recently organ- 
ized, as roted before, is handling the Cleveland motor, and is 
making a specialty of the supply of arc aud incandescent plants. 
Mr. E. W. Pike is president, Mr. N. O. Gray treasurer, and Mr. 
S. B. Pike secretary and manager. 


Macon, Ga.—The Jeter and Boardman Water and Gas Asso- 
ciation has been formed at Macon by W. A. Jeter, of Brunswick, 
Ga.: J. 8. Schofield, A. D. Schofield, A. E. Boardman, J. W. 
Wilcox, and J. H. Campbell, all of Macon, to build and overate 
gas, water, or electric light planty. The capital stock is $50,000. 

Sprague, Wash. Ter.—The Sprague Electric Light Com- 
pany was organized recently by G. 8S. Brooke, J. J. Burns, W. 
H. Shields, W. B. Lotman and D. K. McPherson. The last 
named is president and Mr. Lotman is secretary. The company 
is now investigating the merits of various systems prior to decid- 
ing on the nature of its plant. 


Roanoke City, Va.—Bids for the erection of an electric 
light plant were ope: ed at Roano%e City, Va., by J. T. Engleby, 
chairman of the light committee, on Oct. 10, as follows: 
American Electric Light Company, Nashville, Tenn., $18,550; 
Thomson-Houston Electric Light Company, Boston, Mass., 
#22,125; Cecil P. Poole, Lynchburg, Va., $26,200. 

Worthville, N. C.—The United States Electric Lighting 
Company bave just put in a 200 light incandescent plant for the 
John M. Worth Manufacturing Company. The plant includes a 
27h. p. Westinghouse engine. Mr. T. C. Worth says: ‘* We are 
very much pleased with the careful, neat manner in which all 
details have been finished in connection with the work.” 


The American System.—Although it is less than a year 
anda half since the American system as now constituted was 
first introduced by the American Company, itis claimed there 
are over 10,000 arc lights of that manufacture in daily opera- 
tion. It 1s thought by the officers of the American Company that 
their output during the present year will exceed 15,000, 


Middletown, Conn.—Citizens of Middletown bave sub- 
scribed for 50,000 worth of the Schuyler Electric Light Com- 
pany’s stock (of Uartford), on condition that the company will 
move to Middletown, and it is probable that the arrangement will 
be made. If 30, the company will occupy the vacant factory 
owned by the Victor Sewing Machine Company.— Manufacturers’ 
Gazette. 


Harlem, N. Y.—A portion of the new city lighting was 
awarded to the American Electric Manufacturing Company, and 
a local company has now been formed, under the name of the 
American Iiuminating Company of Harlem, to put in a plant. 
This company is now putting in a central station, wires, etc., and 

will soon be ready to commence operations, beginning probably 
wich a 200-light plant. 
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They have a way of their own in Rassia. A special commis- 


sion appointed by the Minister of Ways of Communication is 
about to select the best system of electric train lighting, in ac- 
| cordance with a decision arrived at lately, making the adoption 
of the electric light compulsory for all passenger trains on the 
leading lines. In America we are arriving at the same result by 
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ducted. Sechaa tie tei iactene sie Ada ta teckaee bn 
the work is done in America, 

Lawrence, Mass.—About a year ago the Aslington Mili; 
‘Company, of Lawrence, Mass., one of the largest and most iin. 
portant concerns in that city, adopted the American are li:|; 
system for lighting the mills, A 300-light plant was instal|:/, 
‘These lights have been giving perfect satisfaction to the mana .- 
ment, and last week an order was placed witht: Amer 
Company for an increase of 150 lights. _ es 


Sydney, New South Wales—The company diel in 
Sydney to put inan American arc light plant is getting everything 
ready for the installation, The company is capitalized at $500.01) 
and it is supposed that the plant will be increased to 1,000 lig!,:., 
Last week an American plant, together with engine, wire a: 
supplies of all kinds for the installation, amounting to about 1: 
tons, were shipped by steamer from New York. 

Santa Rosa, Cal.—A dispatch of recent date frem Sant, 
Rosa says: ‘‘ The Santa Rosa Gas Company, the present own. 
of the Thomson-Houston electric light plant bere, recently pir. 
chased the Keith system, and thus secured a monopoly ot 1). 
the business. To-day advanced rates of 66%; per cent. were pi. 
lished and met with much disapproval. To-nignt a number | f 
lights were cut off, the consumers claiming they could not sta: 
the advance.” 

West Chester, Pa.—The Edison Electric Lluminating Co; .- 
pany have been hghting the streets of the borough of W..t 
Chester with 16 ¢, p. incandescent lamps for two years. T)... 
results have been so satisfactory to the council and citizens th.t 
last week the council awarded to the company a new contra t 
for three years. Mr. R. T. Cornwell is the president of the coi- 
pany, Mr. D. HOTTA SANE ANE..F W. Embree 
saperintendent. 

Electric Light vs. Torpedoes.—At Newport, BR. I., on 
Oct. 11, a test of the torpedo system wus made by an attack «), 
the man-of-war ‘ Atlanta.” The attacking force consist« { 
mainly of six steam launches and four row-boats, armed wit} 
spar torpedoes. Owing to the successful manipulation of ti. 
electric search lights on the ** Atlanta,” each of the boats was c- 
tected on its approach, and under the rules declared hors du evni- 
bat. The sham fight ovcupied about half an hour. 


Corsicana, Tex.—Mr. J. E. Whiteselle, of the Texas Mill ani 
Elevator Company, is running one 30-are light machine and one 
300-light incandescent. He is to put in an additional 100-light 
incandescent machine. The price for arcs on 10 o'clock circuit is 
$10; midnight circuit, $15; all night, $16.66. Incandescents on 


; 10 o'clock circuit, $1.50; all night, #2. Hotels and large con- 


sumers take Lght under contract at lower rates. Where a sing|- 
light is put in an office or room the price is $2, no matter what 
may be the consumption of current. 


Newton, Mass —The Newton Electric Light and Power Com- 
has recently put into operation at Waterloo, Mass., a system of 
incandescent street lighting which, it is reported, ‘is meeting 
with unqualified approval.” Forty 25 c. p. lamps “re arranged 
in series from the Thomson-Houston alternating dynamo, both 
lamps and wires being attached to iron extensions fastened to the 
old gas lamp-posts. The same dynamo and wires also supply in- 
candescent lamps, through transformers, for houses and stores 
four miles distant from the station. 


Mansfield, O.—The stockholders of the Manstisld Gas-Light 
Company and the stockholders of the Mansfield Electric Light and 
Power Company held their annual elections on Oct. 6. The officers 
of the gas company are as follows: President, L. A. Strorg, 
vice-president, S. E. Bird; treasurer, Joseph 8S. Hedges; secre- 
tary, W. C. Hedges; superintendent, George S. Harris. The elec- 
tric light company officers are as follows: President, S. E. Bird; 
vice-president, Jobn B. Netscher; treasurer, Joseph 8. Hedges; 
secretary, W. C. Hedges: superintendent, George 8. Harris. 

Milford, Mass.—The Milford Electric Light and Power 
Company has put 30 Thomson-Houston are lights into the mill 
of the Hopedale Elastic Fabric Company, two miles from its 
station. The service is giving perfect satisfaction. This makes 
77 arc lights now being run by the company, of which only 1. 
are municipal lights. The company also operates a Brush Swan 
incandescent system, which maintains 400 lights and furnishes 
current for two 12 h. p. Sprague motors Mr. G. M. Greeue is 
president of the company, Mr. J. Allen Rice treasurer, Mr. A. 
8. Trowbridge secretary. 


Port Huron, Mich.—The Excelsoir Electric Light Com- 
pany, of Port Huron, Mich., has been incorporated with a cap- 
ital stock of $50,000. This company has ordered two 12 x 12 
engines from the Ball Engine Company, of Erie, Pa., which are 
to be connected by a continuous shaft. The shafting is supported 
by pedesta) pillow blocks, and carries a number of Hill friction 
clutch pulleys to drive the dynamos direct. By this means avy 
dynamo cap be stopped or started at will without stopping the 
engine or interfering in any way witb the other dynames, This 
plan of connecting engines together is said to be quite popular, 
and a great many electric light companies are adopting it. 


Indianapolis Jenney Plants.—The Jenney Electric Com- 
pany of Indianapolis received the following orders for Septembcr: 
A 200-ligbt series incandescent plaut for Holton, Kan., and 
similar order for Lapeer, Mich.; a 100-light incandescent ou!'it 
for Clarksville, Tenn.; an 80-light incandescent plant for (be 
Udell Ladder Works, Indianapolis ; 60 are lights with towers {or 
Berkley, Cal.; 100 arc lights for St. Joseph, Mo.; and a lary’ 
plant for the Hall Safe and Lock Compapy, Ciacinuati, where 100 
are lights and 200 incandescents will be used. The company ))'* 
added another room, 50 x 140 feet, for machinery, to '' 
factory. 


Houghton, Miche The Peninsula Electric Light and Powe! 
Company, of Houghton, Mich., was organized Oct. 1, 1887, » 
a capital stock of $50,000 in 2,000 shares of $25 bemmg the ©" 
tinuation of the J. R. Dee Electric Light and Uluminating © '" 
pany. The officers are: Jay A. Hubbell, president; J. B. Stu'-'>, 
secretary and treasurer ; and J. R. Dee, general manager. |!” 
company is now operating one 45 and three 30 light Thom! 
Houston machines, and has several series incandescents of 16.’ 
and 65 ¢, p. working with splendid success on its are circuits. It 
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has one 10 x 12 Porter engine from Syracuse, N. Y., and 0° 
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APPLICATIONS OF POWER. 


chattanooga, Tenn.—It is prcposed to form a company at 
.) attanooga to put in an electric railway. 

stockton, Cal.—Several electric railway projects are being 
pushed, and a franchise has been granted for a road from Lodi to 
Woodbridge, : 

Buffalo, N. ¥., isto have a trial of electric motors on its 
\Jain street line of horse cars. It will be running there before 
he end of the year. 

Cleveland Motors,.—It is reported that a large factory is to 
i. erected in Jersey City where Cleveland motors will be made by 
‘ie Nyland Company ef New York. 

Woonsocket, R. 1.—A street railway expert writing from 
the above place says that the running of the Bentley-Knight road 
there is ‘* without exception the finest [ ever saw.” 


Nevada City, Cal.—The Nevada County Land and Improve 
‘ont Company has petitioned for a franchise for an electric rail- 
way four miles long between Nevada City and Grass Valley. 


Providence, R. L—A large amount of work is being done 
in Nicholson & Waterman’s machine shop at Providence for the 
?entley-Knight electric roads on Fulton street and in Allegheny 
city. The work is such as to indicate very superior construction 
on the lines in question. 

San Jose, Cal.—A special dispatch from San Jose of Oct. 
4 says: ‘* The six months allowed the electric railroad in which 
+» complete the work will expire next Wednesday, and it looks 
as though the franchise would be forfeited.” It is to be hoped 
this project will not be dropped. 

Impressively Big.—In its account of the electrical exhibi- 
tion at the American Iustitute, the New York Tribune says: 
‘ Even those huge idea! representatives of American steam en- 
vinering, the Corliss engines, have sunk into insignificance beside 
the powerful motors produced by electricians.” 

Philadelphia, Pa.—The Lombard and South Street Passen- 
zer Railway, of Philadelphia, will shortly begin running cars by 
electricity. One car will be put on for a month as an experi- 
ment, and if it is successful more cars will follow. The com- 
pany has a contract with Mr. William Wharton, who will run 
the electric cars. 

Brainerd, Minn.—The Mississippi Water Power and Boom 
Company, of Brainerd, now have a Thomson-Houston plant of 30 
arc lights, which has just gone into operation. Upon the com- 
pletion of a dam across the Mississippi River, in about 60 days, 
the plant will be enlarged and run by water power, as will also 
the Northern Pacific shops and the street railway, by means of 
electric motors. Mr. C. F. Kindred is president of the company, 
Mr. F. B. Thompson secretary, and Mr. J. “. Nevers treasurer. 


The Baxter Motor bas from the first been in demand, and 
now the Baxter Electric Manufacturing and Motor Company has 
to build a new factory, for which it has bought a block of 10 
acres in Baltimore. The factory will cover 260 x 300 feet, and 
ground has already been broken. The location is in the eastern 
part of the city, near the P. W. & B. Railroad. The factory will 
when in full running order give employment to 700 men. Mr. T. 
McCoubray, Jr., will represeut the company in New York and its 
vicinity. 

Woonsocket, R. 1.—The contract for erecting the new elec- 
tric light and power station for the Woonsocket Electric Light 
and Power Company, Woonsocket, R. L., has been awarded to 

the Jarvis Engineering Company, Boston. They will use 1,000 
n. p. of Armington & Sims engines and the boiler will be set. with 
the Jarvis setting. . The company will furnish power for the new 
electrical railroad, using the Bentley-Knight system. The lights 
and motors are from the Thomson-Houston Company. This 
will be one of the largest electrical plants in New England. 


Wilkesbarre, Pa,—The Wilkesbarre & Suburban Street 
Railway Company.bas been incorporated at Wi'kesbarre, by H. 
H. Derr, J. W. Hollenback, B. H. Carpenter, A. C. Robertson 
and others, with a capital stock of $40,000, It is the purpose of 
the company to run a “ belt ” Jine from the centre to the northern 
portion of the city, and the road will be in operation by Dec. 1. 
The Sprague electric system will be used, with overhead conduc- 
tors. The local firm of Carpenter, Robertson & Co.,have re 
ceived the contract for the cars and the electrical equiptment. 


Woodland, Cal.—A dispatch from Woodland of Oct. 6 says: 
owners of our street railroad franchise, W. M. Coward and 
J.D. Lawson, came up last night from San Francisco, where they 
bal been for the parpose of receiving estimates and information 
resarding the proposed street railroad. They have been examin- 
iy a pew electric motor system resembling a cable road some- 
at. It is called the ‘‘Telepherage Electric” system. It is 
y the road will be built on that plan, as the company con- 
ling the system will guarantee it and take stock in the enter- 
prise 
Milford, Mass.—The Milford street railway is fast on its 
vay to consummation. In addition to the steps recently pub- 
hed, W. H. Cook, C. W. Snippee, of Milford ; General Draper, 
Hopedale, and the other projectors of the enterprise have 
'orwarded an application for a charter, describing the location as 
‘vom the machine shop, Hopedale, through Adin street and Main 
‘reet in Milford to the Norcross Bros.’ quarries. A spur track 
' connect the main live with the railway stations. The capital 
ck is $50,000, mainly held by the gentlemen interested in the 
‘ord Electric Light and Power Company and the Milford 
‘ater Company, ‘ 


Attleboro, Mass.—Several gentlemen have subscribed the 

‘cunt required by law to start the enterprise, and have organ- 

| as the Attleboro, North Attleboro and Wrentham Street 
‘“ulway Company, and chosen the following directors: H: G. 
acon, Peter Nerney, C. L. Watson, J. E. Draper, H. M. Dag- 
kl. Jr., W. M. Fisher, F. L. Burden. The route will be from 
'\'k street railroad crossing in Attleboro, through Park, North 
“lin, North avenue, High, Elm, Washington and South streets 
‘” School street in Plainville, a distarice of six miles. It will not 
any months before this mode of transit will be in use be- 
“cen Attleboro and Plainville. 

brooklyn, N, ¥.—The Van Depoele Company have equipped 
“ “1X nile road from the Alabama junction of the Brooklyn ele- 
‘ated road out to Jamaica, and passing several of the large ceme- 








THE ELECTRICAL WORLD. 





teries, It reaches a)so.a large and growing district around Hamp- 
stead Hilland Morris Park. A 100 bh. p. generator has been in- 
stalled atthe station, midway on the line, witha Putpam engine 
and Bigelow boiler. Tbe road will probabiy be ready by the end 
of the month, when the horses will be superseded. The double 
overhead system is used. There is every promise of a big success 
electrically and every other way. The road isfree from grades 
and has but few curves. At present it is one of the dustiest tracks 
on earth, but electricity will remedy all that. 


PERSONALS, 


Mr. E. H. Johnson is now president of no fewer than six 
companies. 


Ex-Minister Elihu B. Washburne, who died recently, in- 
troduced the first postal telegraph bill ever brought before the 
House of Representatives. 


Mr. G. W. Mansfield will, it is understood, be hereafter 
associated with the Thomson-Houston Company, in connection 
with their motor department. 


Count Mitkiewicz has leased the handsome house in Wash- 
ington formerly occupied by Secretary Manning, and will stay 
there with his family for at least a year. 


Mr. D. H. Bates continues a personage of much interest in 
telegraphic circles. His contract with the Baltimore «& Ohio 
Company does not expire until Jan. 1, 1889. 


Mr. Justice Grove, the inv: ntor of the Grove battery, and 
an ex-president of the British Association, has just retired from 
the English bench after sixteen years of servi‘e. He is 77 years 
old. 


Mr. Hubert Howson is to represent the well-known firm of 
Howson & Howson, late Howson & Sons, of Washington and 
Philadelphia, in New York City, with offices in the Potter 
building. 

Dr. Amory, president and general manager of the Brookline 
(Mass.) Gas Company, becomes the manager of the New England 
department of the American Electric Manufacturing Company, 
retaining his gas connection and office. 


Mr. C. H. W. Biggs, the editor of the London Electrician, 
bas, we learn with regret, resigned his position. He is succeeded 
by Mr. W. H. Snell, his associate, who will continue to conduct 
the paper on the lines that have given it prominence and influence 
in the past. 

Thomas A. Edison, the inventor, is an inveterate pipe- 
smoker. It is said that he has invented a new kind of pipe which 
will make a sensation in the world of puffers. There is no elec- 
tricity about it, but the inv. ntor hopes it will come into current 
use.—N, Y. World. 


Mr. W. I. Wark, of the Empire City Etectric Company, 
has resigned his pcsition to take the managership of the St. Louis 
Electrical Supply Company, in which the well known optical 
firm of A. 8. Aloe & Co., of that city, are interested, it being in 
fact the outcome of their large and growing business in electrical 
goods and apparatus. 


Mr. C. A. Richards, the president of the Metropolitan Rail- 
road Company in Boston, expresses to a reporter of the Boston 
Globe bis satisfaction with the general results of electric storage 
cars tests. He regards electric cars as superior to horses, cable 
and elevated steam roads, and says that they will prevent street 
blockades. Hesees in them ‘‘ possibilities for the future of the street 
car business of the country that must revolutionize the entire sys- 
tem of conducting it by means of horses,” and adds: ‘‘Is it not a 
grand and satisfying thing that our electricians have accomplished 
all that I have been describing to you?” 


Secretary J. B. Hall, Jr., of the Evansville, Ind., Gas 
Light Company, bas patented a device, known as Hall’s electrical 
meter indicator. Itis run by the meter movement, and by an 
electric arrangement shows on a dial placed at a convenient situ- 
ation in any part of a building the quantity of gas passed each 
minute by the meter. Gas men all understand the benefits to be 
derived from consumers reading their own meters, which they 
will not do, Secretary Hall’s patent will guarantee this. The 
idea is certainly a good one, seems feasible, and it is to be hoped 
Mr. Hall will meet with success in introducing his patent.— Light, 
Heat and Power. 


Mr. G. M. Phelps, Jr., was the presiding officer at the 
meeting of the Twilight Club, at the Hotel Hucgaria, on Oct. 13, 
when the subject of the evening was : ‘‘ What shall be done with 
the battle flags.” The admirable discussion was participated in 
by two other gentlemen also well-known in electrical circles, Gen. 
C. H. Barney and Capt, H. R. Garden, who went through the war, 
the former on the Northern side and the other on the Southern, and 
who both had some very forcible and happy addresses to make, 
advocating tbat the flags should be deposited in some suitable place 
in Washington, not as the sectional trophies of either side, but as 
national memorials of valor. é 


Mr. T. L. Clingman.—An old man, who wears an aged 
beaver and is very mild mannered but quite loquacious, is to be 
seen in public places almost every evening, and all who know him 
speak to him with great respect. Heis one of the ten surviving 
Southern Senators who went out of the United States Senate to cast 
their lots with the Confederacy in 1861. He is Thomas L. Cling- 
man, who used to represent North Carolina in the Senate, and who 
once received the warmest praise from the aged Nathaniel Mann, 
whose record of continuous service in Congress is longer than 
that of any otherman. Mr. Clingman was a fire eater in early 
life, but is the gentlest of men now, and believes he has discovered 
a mineral which is far better for electric lights than the carbon 
points. —N.. Y. Sun. 


Mr. Edward Weston was recently interviewed in his fine 
laboratory at Newark, N. J., by 2 New York Herald representa- 
tive, who was somewhat surprised when, by the intervention of a 
couple of thermopiles applied to the brain and a small motor car- 
ryiog a drill, Mr. Weston made him think a hole through a half 
inch plank, Mr, Weston also showed him the result of some of 
his recent chemical investigations and made the interesting state- 
ment that he had devoted bis enérgies of late to the electric rail- 
way problem, and thought he had reached finality in some very 
mportant principles not heretofore made known. Mr. Weston 
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work. in this, as in other departments, will be received with the 
greatest interest a~d attention. He is quoted as saying of his new 
departure : ‘‘ It differs from any of the existing methods of oper- 
ating electric motors on railway lines. It is not merely a scien- 
tific possibility, buta practical, commercially available and econo- 
mical solution of the problem of electric railway motors.” 


MISCELLANEOUS NOTES. 


New York Subways.—lIt is said that there are now 160 
miles of subway duct laid in this city. 


Galvanic Batteries,—The National Galvanic Battery Com- 
pany, of New York, has been incorporated by H. Walters and 
others, with a capital stock of $1,000,000, 


Shultz Belting.—The Shultz Belting Company, of St. Louis, 
Mo., have just put in a new power belt press, 62 inches wide, and 
can now make patent fulled leather belts five feet in width. 


Electric Cure.—The M. K. Elliot Electric Cure Company bas 
been incorporated at Chicago by C. T. Elliot and C. Brown with 
a cepital stock of $10,000 to make and sell ‘‘ bottled batteries.” 


Beattie Zines.—The Beattie Battery, Zinc and Electrical 
Company, of Fall River, Mass., is making preparations for start- 
ing up. Already a ton of mercury has arrived from California, 
a quantity of zinc from Tennessee, and a carload of spelter from 
Pennsylvania. 





Perfecting the Phonograph.—The report has been vircu- 
lated ia the daily papers that Mr. Edison has perfected his phono- 
graph and put it in the hands of a company for manufacture and 
sale. This is not correct, though it indicates the probable course 
of events in the near future. 


Produce Exchange Frivolities.—The big thing on the 
Produce Exchange the other day was not wheat or pork or flour. 
‘It was an electricity-making machine that was operated by 
turning a crank, and sent out a current strong enough to tie 
experimenting brokers up into particularly tight knots. Business 
was dull, and for half an hour the machine drew most of the 
crowd out of the wheat pit.” 


Cornell University.—The Cornell Sun says that the equip- 
ment at the University, in the_line of electrica! engineering, bids 
fair to become, if it is not so already, the most complete in this 
country. It now includes Edison, Gramme, Mather, Weston and 
Westinghouse dynamos and a number of motors, as well asa great 
variety of measuring apparatus and other instruments. The de- 
partment is receiving the special attention of Profs. Thurston, 
Nichols, Van Vieck, Morris and Smith. 


The Gaynor Electric Company, of Louisville, Ky., of 
which we gave particulars recently, is organized to carry ona 
general ele ‘tricul business, including the sale of its rapid system 
of fire alarm, its rapid telegraph service, arc and incandescent 
plants, electric motors, storage batteries and all the new devices. 
The capital stock of the company is $200,000. Mr. J. H. Sut- 
cliffe is the president, Mr. J. J. Barret vice-president, Mr. T. F. 
Gaynor superintendent, and Mr. E. D. Hobbs, Jr., secretary and 
treasurer. 


National Electric Light Association.—The Executive 
Committee of the Association, Mr. S. A. Dunean chairman, has 
issued an appeal to the members for $2,500, of «hich $1,000 is 
required to print the proceedings of the Detroit, Philadelphia aud 
Boston conventions, and $1,500 to push through Congress the bill 
reported by the committee on patent legislation, providing for a 
patent commission to investigate the subject, for a revision of the 
patent laws, and reform in the Patent Office. 1t is thought betrer 
to raise this amount by voluntary contribution of the members 
than by assessment. 


A Modern Dragon.—The great dragon drawn in a recent 
Chinese procession in San Francisco by six Chinamen is described 
as follows: From a point just under the mansard roof of the 
dragon's head to within three feet of his tail, there is a network 
ot electric wires, all communicating with a complicated machine 
located in close proximity to his lower jaw and out of sight. One 
of the men who march under it, at a given signal, touches an 
ebony button, and the electricity causes the buge jaws to fly 
open, disclosing a mouth like a tunnel, filled with frightful 
fangs and darting tongues of fire. 


The First Lightning Rod.—If we are to believe an Aus- 
trian paper, says La Lumiere Electrique, the first lightning rod 
was not constructed by Franklin, but by a monk of Seuftenberg, 
in Bohemia, named Prekop Diwisch, who installed an apparatus 
the 15th of June, 1754, in the garden of the curate of Prenditz 
(Moravia). The apparatus was composed of a pole surmounted 
by an iron rod supporting twelve curved up branches, and termi- 
nating in as many metallic boxes, filled with iron ore and closed 
by a boxwood cover, traversed by 27 sharp iron points, which 
p unged at their base in the ore. All the system was united to the 
earth by a large chain. The enemies of Diwisch, jealous cf his 
success at the court of Vienna, excited the peasants of the locality 
against him, and under the pretext that bis lightning rod was the 
cause of the great drought, they made him take down the light- 
ning rod which he had utilized for six years. What is most curi- 
ous is the form of this first lightning rod, which was of multiple 
points like the one which M. Melsen afterward invented. 





BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of iron and brass machihe and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, roi and sheet copper, brass, German silver, steel and 
iron wire, she fting, tools, etc. 





The Detroit Lubricator Company, of 129 Griswold 
street, Detroit, has issued a circular, explaining the situation iu 
the sight feed lubricator business, and stating that the o!d agree- 
ment between itself and the Seibert Cylinder Oil Cup Company, 
providing that each should have the right to make end sell under 
its own patents, remains in force, and bas in no way undergone 
ebange or impairment, 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED OCTOBER 18, 1887. 


371,536. Brush Shifter for Dynamo Electric Ma- 
chines and Motors; E. H. Amet, a Ill., Assignor to 
himself and H. A. Streeter, of sa ce. App lication filed 
April 9, 1887. A suppl-mental brash i is used fe connection 
witha magnet for shifting the main brushes to suit the amount 
of work on the external circuit. 


371,551. Mechanical Telephone; J. w. Colb 
acook, N. H., Assignor-of one-fourth to Charles A. otterill, of 

* Washington, "D.C. Application filed April 11, 1887. This 
telephone contains a sound wave deflector, consisting of one or 
more discs having a series of radial leaves inclined to the gen- 
eral plane of the disc. 


371,555. Anti-Induction Device; James Curran, a 


land, Ore. Application filed April 13, 1887. Connection 
tween subscriber’s lines is made ya loop which is exposed to 
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371, 720. ELECTRICAL INDICATOR. 


the influence of the same disturbing source as that which affeeis | 
the telephone circuit. See illustration. 


371,557. Anti-Induction Device; S.C. Drew, Boston, 
Mass., Assignor to the American Tele bone Improvement Co., 
of Maine. Application filed Aug. 7, 1886. An induction coil 
is placed at the receiving station whose primary is in the main 
line circuit, the currents from the sending station passing 
through it to ground. The receiver is in circuit with the sec- 
ondary coil, and receives a message by induction from the | 
primary coil. 

371.559. Electric Meter; R. N. Dyer, East Orange, 
N. J. Application filed Oct. 21. "1886. A ‘magnet controlling 
the speed of the register and demagretizng coils iu the main 
line, acting to decrease the force of the said magnet and to in- 
crease the speed of the register when more lights are switched on. 

wT tae Socket and Key for Incandescent Lamps; 

J.J. Fisher. Allegheny, Assignor to the Westinzhouse Electric 
Company, of Pittsburgh, Pa. Application filed March 1, 1886. 
The key is connected with a spring, which holds the contact 
pieces either. apart or together, and the lamp may be inserted 
and locked into its socketywithout any turning. 


ALL PERSONS SENDING FOR 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 


great favor by mentioning that they saw the SOME 
advertisement in 


THE ELECTRICAL WORLD. 


HORT HAND a sea ye a 
mygtions PISS SCHAFFER. Orwegs, ¥ 


CONDENSERS. 


William Marepall, wry. Elec. Condensers. Stand- 
ards a Specialty and 4 eye Building, 
cor. Waverley and University’ Places, N 


Telegraph and Electrical Supplies 





Where F. 








Medical Batteries, Inventors’ 


ork, and fine brass a — = See 
€. &, JONES & BKO., Cincinnati, 0. A 
_tt is important to us that you mention this paper. 


WANTED. 


Position by a man who has had sixteen years 
practic al experience in oe American District, —— 

elephone, electric arc hting, incandescent 
lighting, and all kinds of beret alarms, an- 
nunciators, call bells, ete. Age, 36 years. Ad- 
dress ELECTRIC LIGHT, care of Tue Exzc- 
TRICAL Ww ORLD, New York. 


WANTED. 


Position wanted in some city South or far West 
by man thoroughly posted in all branches of the van 


electrician. 
branches of the business. Can furnish best of | 
references. Address XXX, care W. H. Smith, 
Supt. Mutual District Messenger Co., Old State 

House, B Boston, Mass. Laci 


FOR SALE. 


Two Van Depoele arc light dynamos, capacity | 
40 lights each, with 40 single and 40 double 
lamps and accessories, Good asnew. Also one | 


Has bad ten years’ experience in al] | facturea by the 


MARKLE ENGINEERING CO., | spect.” 
Detroit, Mich. | 


FOR SALE. 


Afe and ineandescent dynamos and lamps for fail, We are 


_ guaranteed to 


prepared 
sale cheap. Also arc lamps for incandescent cir graph, Telephone and Kiectric Lights from stock. 


EASTERN ELECTRIC CABLE COMPAN ¥, 


cuits, 
Address ENTERPRISE, 


Care THE E.ecramica, Worn , 


|HENRY A. CLARK, General Manager, 


, of Pen-. 





THE STURTEVANT HOUSE, NEW YORK, 


JARVIS PATTEN will be pleased to meet parties interested. DR. JE JEROME KIDDER'S 
———————————————— ee 


is VESEY STREET. 





~ DYNAMO BELTING,“ 


er Wire Sewed and Water-proofed, Made iv the best possible manner, FROM THE 
CHOICEST LEATHER. Only a very smalit per cent. ofeven selected hides 
telephone business, as manager, chief operator or is used for this grade; and from these hides omJy the heart, or most svlid part, is chosen. Manu- 


PACE BELTING COMPANY, Concord, N. H., U.S. A. 


Also Manufacturers of all the Staple and Special Grades of Lester Belting, and the ** Hereules 
cing, also the “ Patna Brand” Laciug. Send for Catalogue No. 5. 


ORIGINAL “CLARK” WIRE. 


Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine, 
In a letter from the Inspector of the Boston Fire Underwriters’ Union, under date of 
80 b. p, Berryman Feed Water Heater. Address March 29, 1886, be says: 
The rubber used in insulating our wires and cables is 


in extreme cold weatber, aud not affected by heat. Tae insulation is is protec 
injury by one or more braids and the whole slicked with Clark's Patent aeenens, which is water, 
oil, acid and, to a very ove 
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371,626. Device for Indicating Life in Buried Per-| 371,670. Railway Signal; E. M. Chase, of Boston, Mass, 
sons; Carl Redl, rien na, A Hungary. ‘Applivation | A clockwork is set in motion by an electric: (cirenit operates by 
filed March 16, 1887. “Blectric circuits are arranged in connec-| a moving train. The cluckwouk rings an alarm bel 


$71,720. Electrical Indicator; M. W: eae York 
~ ws filed March 19, 1887. Two o rsitely 
needles are pivoted - befween the divisions 
of a split or divided conductor. i 
371,752. Electric Call or Signal A itus; |. W. 
Foster, rar sah Tex. Application filed January 13, 1897 
The invention tion consists in providing means whereby a pola: “ized 
electric bell capable cf bats o be operated rated bY currents of 
alternating alert arity also be constant cur- 
rents of the proper pulari See il 


371,755. Viorating. Bheotome: Z. ae Hard, New York, 
ae Pere tet Jempesred mess: fa 
— the vibra ing of a also improved con. 

thee cal habloe dor taitie, for varying the rate of vibra. 
eons “Sos tarteation. 


371,757. Telephone Holder ; A. L. Hott, of Cincinnati 
OL’ "Application fled June 29, 1887. ‘This ise. bracket w hick 





371,555. ANTI-INDUCTION DEVICE. 


tion with coffins, so that the person interred may, if alive, start 
an alarm. 


371,620. Electric Alarm and Recorder for Oil Presses; 
E. W. Thompson, of Charlotte, N. C., Assignor to the Southern 
Cotton Oil Company, of Camden, N. J. areas filed April 


5, 1886. Elect ¥ operated mechanism for registering the | 

operations of presses. {elafele] 
aus 655. Electro-Magnetic Brake Apparatus; G. T. 
Woods, Cincinnati, O., Assignor to the W: Electric Com- 





holds the receiver conveniently to the ear so that a person using 
it may have the free use of both hands. 


371,808. Joint for Lead-Covered Cables; R. S. War- 
lication filed October 1, 1886. In- 
ta sectional shield is employed to 


ing, Pittsburgh, Pa. A 
d of the usual wipe 
aie joints good. 


371.810. Electric Circuit Connection ; 8. Heffner and 
J. H. Phill ips, of Pottsville, Pa. Application filed July 19, 
behind butt.ns on the end of the con- 


| 


' 


| 


1887. Springs are used behind 
ductors to force them together. 


1,876. Fire Alarm Telegraph Burgher, Boston, 
mes to the Automatic Fire te and Extinguisher 
) of New York, N. Y. Application filed June 12, 
1886. A normally closed metallic circuit, having branches. a 
relay and a circuit changer therein; one branch baving its re- 
taining magnet and the other the actuating magnet and trans 
mitting device. 


3. Electrical Distribution and Charge of 
Os King, of Fulham, County of 





Co. (Li 
371,755. VIBRATING ‘emulsion 


pany, of same place.- The rotative force of the wheels is 
utilized to brake the same by means of electrically operated 
devices which are connected therewith. 


371.664. Electric Force ; J. Brannon and W. E. Stone, Batteries; F. 


second 


$71,752. ELecrric CALL OR SIGNAL APPARATUS. 
ication filed March 15, 1887. The 





Denver, Colo. Application filed Nov. 29, 1886. The legs of a iene, ene Application 
barge of storage batteries is accomplished at the 
seer ot Eanes See eeienee: een eee src an.| proper times without interruption of the charging or discbary. 
ne Jockbed Seto ite paclanirepeiows aimy termi fe ai i a tal lic currents. 
 wPHRCIAL NOTICE. scr cigEites; Rocricien Teegan & ALL PERSONS SENDING FOR | ~~ SPECIAL, NOTICE. alive ditties; Bewicae tenenp © = 
| NVENTIONS. MODEL and g@ xi fr Orcas. 
NEW ELECTRICAL | XPERIMENTAL et 
F WORK sachin Mt 





ELECOTRO-MEDIOAL APPARATUS 
| For Physicians, Surgeons and Family |’. 


REMOVAL. 
Send for a Catalogue and mention Tue Evec- 


GAS ENGINE AGENCY, NEW YORK, ea. 
C. MANNING & CO., 47 Dey Street, "| DERRRCT PRMPRRATURE 


RAG REMOVES . OP Lee’s Heat Regulator positively insures saving in 
Coal - 20to 50 per cent. 
Doctor’s bills - 75 per cent. 
RE Labor - - - 90 per cent. 

Worry - - 100 per cent. 
Write for circula 















LEE & ZIMVERMAN, 
20-32 Exchange Street, Rochester, N.Y: 
eet he othas bani oleidaaeniatecag lias 


ING. 








Shaver's 
Standard Telephones. 


that the 
bat a of tbe worl: famed. 
Shaves Telephone stem 
brought outa sien plified yet Diet 
ly efficient instrument whic) : 
now offered at grea 
Pliberal Sisneene to Agents and 


the Trade, 
trate 
Send stamp for mates 


The Shaver ation 
197 Broadway, New York, 84 


* A Thoroughly Reliable and Desirable Wire in Kvery Re- 


specially c prepared, and is 
be waterproof, and will not deteriorate, oxidize or crack, and a on remain flexible 
ted from mechanical 


extent, fire proof. Our insulation will pr ‘urable uhen ali others 
to furnish Siogle Wires of all i: cone on ams < a of insulation for Tele 


61 and 63 Hampshire Street, Boston, Mass. 
HERBERT HEUSTIS, Electrician. 
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